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EROSOL therapy may be defined as the medic- 
inal administration of fine solid particles or 
liquid mists as inhalants. The method has never 
been widely used in the treatment of disease, 
although asthmatic patients have been given symp- 
tomatic relief with epinephrine aerosols for many 
years. To anyone familiar with the basic studies 
on the subject,!~7 the administration of antibiotics 


_as aerosols appears to be a logical and necessary 


development. It may be anticipated that the advan- 
tages of simple administration and a relatively 
constant rate of absorption will eventually induce 
medical investigators to explore more fully the 
process of aerosolization as a technic for giving 
antibiotics, chemotherapeutic agents, enzymes, anti- 
bodies, endocrines, radiologically opaque solutions, 
bacteriophage, radioactive isotopes and many other 
diverse chemical materials. 

From early in the war until recently, one of us 
(V. B.) was engaged in researchf on the physical 
and biologic properties of aerosols for the Technical 
Division, Office of the Chief, Chemical Warfare 
Service. Publication in 1944 of a report on the 
production of penicillin aerosols and their inhala- 
tion by animals and man stimulated the interest of 
clinicians in the application of antibiotic mists for 
the treatment of pulmonary infection. Further 
studies were pursued for the Technical Division on 
a co-operative basis with the College of Physicians 
and Surgeons of Columbia University and later 
under contract to the Medical Division, Chemical 
Warfare Service. In addition, we have carried on 
an independent program resulting in the accumula- 
tion of clinical data on the use of aerosols in the 
treatment of respiratory infection. This work is 
reported below. 

Considerable knowledge has been gained recently 
on the clinical application of penicillin aerosols, 
noResearch biologist, Long Island Biological Society, Cold Spring Harbor, 

ew York, 


Clinical director, Huntington Hospital; associate attending physician, 
t. John’s and Brooklyn hospitals. ; 
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notably by Olsen,!° Barach et al.,"" Vermilye,” Segal 
and Ryder," Humphrey and Joules and by South- 
well.15 It is now known that blood levels well above 
the minimum bacteriostatic requirement to inhibit 
the growth of nonresistant staphylococci and strepto- 
cocci can easily be obtained." The presence of 
penicillin in the blood and urine after penicillin 
aerosol therapy may justifiably be regarded as 
proof that the antibiotic is being absorbed.? The 
attainment of high blood levels at the expense of 
unduly complex rebreathing apparatus and acces- 
sory equipment, however, does not seem to us a 
warranted procedure, except when demonstrably 
more effective clinically. Segal and Ryder’ have 
obtained striking clinical improvement in 2 cases 
in which no blood level could be demonstrated after 
aerosol therapy. Their conclusions that blood levels 
are mainly of academic interest rather than prac- 
tical value and that the clinical course of a disease 
should be the criterion of effective treatment are 
probably justified. 

At the present time a trend to the use of increas- 
ingly complex accessory equipment in the produc- 
tion and administration of therapeutic aerosols is 
apparent.'6. 17 The value of complex baffles, valves 
and rebreathing devices is problematical. Actually, 
all that is needed to administer aerosol therapy is a 
suitable nebulizer,§ a source of compressed air or 
oxygen and a rubber tube. Insertion of a Y tube 
or small hole in the tubing connecting the oxygen 
tank and nebulizer enables the patient to operate 
the nebulizer only during inhalation by placing his 
finger over the open end of the Y tube or hole in the 
rubber tube." 18 A small electrically motivated air 
compressor may be used as a substitute for tank - 
oxygen, provided that the air.is carefully filtered 
to remove any machine oil and that supplementary 
oxygen is not required." 

At the outset we were convinced that if penicillin 
aerosol therapy was to be a generally useful thera- 
§Vaponefrin — obtainable from Vaponefrin Comeney, Upper Darby, 


Pennsylvania — or DeVilbiss 40 — obtainable from DeVilbiss Company, 
111 Eighth Avenue, New York City. 
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peutic method, simplicity of equipment and pro- 
cedure was vital. By means of a nebulizer (for 
which the ordinary unbaffled atomizer is not a 
substitute), the patient inhales aerosolized penicillin 
either through cannulae passing into the nose or 
by mouth, depending on the clinical problem in- 
volved. When possible, deep inspiration on the 
part of the patient aids in the maximum distribu- 
tion and retention of aerosol. Our subsequent 
experience, as well as that of Olsen!® at the Mayo 
Clinic, has demonstrated the value of a simple 
technic. 

At the same time it is necessary to select the 
necessary minimum of equipment with care. Ex- 
perimental evidence indicates that to penetrate to 
the smaller bronchioles and alveoli of the lungs, 
aerosols must be composed of small particles, on 
the order of magnitude of 5 microns in diameter or 
less.19 Large particles are impinged by convection 
in the nose, throat and upper respiratory passages 
and are undesirable, except for the treatment of 
infectious tracheitis, laryngitis and other diseases 
of the larger respiratory passages or for mucosog- 
raphy.?® Therefore, the clinician must distinguish 
between the ordinary commercial atomizer, which 
produces relatively large droplets on the principle 
of a flit gun, and the nebulizer. A nebulizer is con- 
structed with some intermediate baffle interposed 
between the spray jet and the orifice; larger particles 
impinging on this baffle are broken into smaller 
droplets and expelled, or returned by gravitational 
force to the main reservoir for recirculation. Even 
some commercial nebulizers produce a considerable 
percentage of large particles, which merely means 
that a greater proportion of the inhaled solution is 
delivered to the surface of the throat, larynx and 
trachea. The treatment of respiratory disease may, 
in fact, be accomplished by an ordinary atomizer, 
as reported by Morse.” In this event the principal 
effect on alveolar or bronchiolar surfaces is achieved 
topically by the fraction of small particles present 
in an atomized spray, together with an indirect 
systemic action of material absorbed from epithelial 
surfaces of the upper respiratory tract. The method 
is suitable for nontoxic substances, but if Promin”: 7 
or similar materials are to be used further for topical 
aerosol therapy of the lower respiratory system, the 
spraying of atomized solutions is contraindicated 
as producing physically heterogeneous aerosols, a 
large component of which would contribute to 
systemic toxicity without reaching the alveolar sur- 
faces. If it is desired to confine therapy predomi- 
nantly to the bronchioles and alveoli, the clinician 
should ascertain that the nebulizer of his choice 
produces with 5 per cent glycerin q fine smoke 
that floats in the air, rather than a spray capable 
of wetting objects placed a few inches from the 
orifice. A convenient test is to direct the nebulizer 
at a pane of glass adequately warmed to prevent 
undue condensation. Physical analysis of aerosols 


produced with nebulizers considered clinically eff. 
cient for treating pulmonary disease reveals a 
modal particle diameter of 1 or 2 microns. Particles 
of this size will reach the peripheral respiratory 
branches. 

Inhalation of aerosolized penicillin is a form of 
topical application. Florey and Fleming at an ear- 
ly date emphasized the importance of the topical 
use of penicillin whenever possible, a point reiterated 
by Florey at the Twenty-First Clinical Congress of 
the Connecticut State Medical Society in Sep- 
tember, 1946. In other reports the topical adminis- 
tration of high concentrations of penicillin combined 
with the anionic detergent, Aerosol OT (dioctyl 
ester of sodium sulfosuccinate), in the successful 
treatment of chronic osteomyelitis is described. 
In the present study 34 subjects were treated with 
aerosols of the cationic detergent Zephiran (alkyl 
dimethyl benzyl ammonium chlorides in aqueous 
solution), employed as a solvent for antibiotics, 
In the treatment of any chronic disease, whether 
pulmonary infection or osteomyelitis, the existence 
of infective foci sheltered from the effects of rou- 
tinely administered penicillin by fibrosis, purulent 
matter or avascularity is a serious problem. The 
local use of antibiotic solutions in combination with 
detergents whose pharmacology and toxicity have 
been studied??.*8 is based on the following primary 
considerations: 


Antibiotics administered in detergent solutions 
may possess the obvious advantages associated 
with detergency: emulsifying properties and re- 
duced surface tension. ‘The breaking up of pus 
and cellular detritus in solutions of wetting agents 
has been shown by Palitz and Herman. Deter- 
gents are employed in the treatment of empyema, 
ulcers and infected fractures and routinely for the 
disinfection of skin and mucous membranes. In 
the aerosol treatment of fibrosed and purulent 
areas of the respiratory tract by antibiotics it is 
evident that any substance that might increase 
the probability of effective bacteriostatic contact 
between micro-organism and the antibiotic is a 
desirable adjuvant. 

The activity of both penicillin and streptomycin 
in vitro is synergistically enhanced by the pres- 
ence of detergents. In fact, it has long been 
known that detergents may enhance the action 
of bactericidal and bacteriostatic agents gener‘ 
ally.2° Excluding detergents, we have observed a 
definite synergism of penicillin with 9-amino 
acridine hydrochloride and streptomycin, using 
Staphylococcus aureus among other test organisms. 
The wetting agents Aerosol OT and Zephiran 
Chloride also potentiate the activity of penicillin 
in vitro, although the effect is reduced in the 
presence of blood.*! The activity of Zephiran 
with penicillin on Staph. aureus (strain 313, 
N.R.R.L.) is shown in Table 1. Viable organisms 


| 
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were determined by dilution platings of samples 
taken from tryptose phosphate broth at one, six 
and twenty-four hours of growth at 37°C. 

It is observed that in the presence of a com- 
bination of Zephiran and penicillin (at concentra- 
tions singly ineffective in checking the growth of 
Staph. aureus) the surviving bacteria have been 
reduced in number to less than 0.1 per cent 
(Table 1). In solid mediums the same concentra- 
tion of Zephiran uncombined with penicillin 
reduces surviving bacteria to 2.5 x 104 per million 
(Zephiran, 1:700,000). A level of penicillin is 
chosen that reduces survivors to 10® per million 
(penicillin, 0.01 units per cubic centimeter). In 
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TaBLe 1. Consecutive Assays of Staph. aureus from Tryptose Phosphate Broth Containing 
Penicillin and Zephiran, Singly and in Combination. 
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resistant organisms serve to complicate the 
problem of treatment and become a potential 
source of new infections that are resistant from 
the onset. Therefore, in all use of antibiotics in 
which selection to resistance may occur, it is 
most urgent to use a dose that will be effectively 
bacteriostatic for all organisms, including any 
that may have mutated to the initial step in the 
development of resistance. Antibiotics should be 
administered in large doses and with sufficient 
frequency to maintain bacteriostasis for the more 
resistant members of a heterogeneous bacterial 
population. When possible, local therapy should 
be instituted. The problem of drug fastness, of 


Assay TuBE ConTENTS BAcTERIA 
Tme No. PRESENT 
hr. per ce. 

2 Penicillin (0.035 units per cubic centimeter) .........0.0.0eecccececes 9.3 x 106 
3 Zephiran (1:700,000); penicillin (0.035 units per cubic centimeter) ...... 6.0 x 10 
2 Penicillin (0.035 units per cubic centimeter) 1.6 x 106 
3 Zephiran (1:700,000); penicillin (0.035 units per cubic centimeter) ...... 2.7 x 106 
2 Penicillin (0.035 units per cubic centimeter) 8.4 
3 6.1 


penicillin-detergent combinations there are no 
survivors among 6.4 x 10 seeded bacteria. 

Although an undeniable gap exists between 
clinical results and animal experimentation it is 
perhaps significant that’ in investigations con- 
ducted for the Medical Division, Chemical War- 
fare Service, it was observed that the administra- 
tion of penicillin and Zephiran aerosols to mice 
with experimental pulmonary disease results in a 
reduction of mortality compared with penicillin 
aerosol controls. 

Antibiotic-detergent therapy, like multiple 
chemotherapy generally, may be instrumental in 
reducing the incidence of refractory drug-fast 
infection incurred during the course of treat- 
ment. Our colleague, Demerec,® has shown that 
among staphylococci (and presumably among 
most other ordinarily susceptible bacteria) peni- 
cillin resistance occurs spontaneously in the 
absence of penicillin by a process of mutation 
among a certain proportion of penicillin-susceptible 
organisms undergoing multiplication. The same 
considerations apply to streptomycin.% We be- 
lieve that the insidious appearance of resistant 
bacterial strains during a therapeutic program 
may be assumed to depend on a process of arti- 
ficial selection in vivo. This involves the elimina- 
tion of susceptible bacteria and the survival of 
their more hardy mutant descendants to form an 
ensuing generation of resistant pathogens. Sur- 
Viving as a result of inadequate therapy, these 


debated significance in clinical treatment with 
penicillin, appears destined to be of greater im- 
portance with increased use of streptomycin.™: # 
On a genetic basis the likelihood that resistance 
will be developed by a micro-organism against 
two bacteriostatic agents used simultaneously is 
very small, being the product of two arithmetic 
fractions. These fractions represent the proba- 
bility of resistance (mutation) occurring to pro- 
tect the organism from either substance alone. 
If the interesting observations of Carpenter et 
al.26 and our own studies on ‘synergism can be 
interpreted in this manner, the use of multiple 
chemotherapy takes on particular significance 
and may prove to become an urgent necessity 
in the use of agents that depend on subtle meta- 
bolic mechanisms for their activity. | 


We are well aware that the use of antibiotic aero- 
sols, particularly in combination with synergistic 
agents, is largely unexplored. The germicidal effects 
of wetting agents may be partially nullified by 
foreign materials* #7 or by variation in hydrogen 
ion concentration.*® For this reason the principles 
expressed must be regarded primarily as working 
hypotheses. Our own clinical experience over a 
period of two years in the treatment of osteomyelitis 
and respiratory disease, however, leads us to believe 
that consideration of the accumulated case histories 
previously reported and presented below may lead 
to a wider clinical employment of multiple chemo- 
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therapy and to a reconsideration of the topical 
treatment of infection, both with benefit to the 
patient. All material accumulated over a period of 
two and a half years is reported. Follow-up reports 
have been established in all these cases. 


METHOD 


Our original technic was to give the patient 
50,000 units intramuscularly on admission to the 
hospital and to follow this with 10,000 every three 
hours for ten days. In many cases, to avoid un- 
necessary injections, we gave 50,000 units every 
twelve hours in Pendil for the required ten days. 
Intramuscular penicillin serves to supplement peni- 
cillin aerosol. Recently, to diminish the discomfort 
of frequent intramuscular injections, we have been 
giving 300,000 units of penicillin in 1 cc. of beeswax 
and peanut oil every twenty-four hours, since 
Romansky and Rittman®® have demonstrated that 
an assayable blood level may thus be maintained 
for about one day. In subsequent discussions of the 
value of aerosol therapy, the possible therapeutic 
contributions of parenterally administered anti- 
biotics are implied. 

In preparation for aerosol therapy we now use 
0.5 cc. of a 0.25 percent solution of Neo-Synephrine 
in the nebulizer. This the patient deeply inhales 
before starting the treatment with penicillin. Neo- 
Synephrine is immediately followed by deep inhala- 
tion of 100,000 units of penicillin dissolved in 3 cc. 
of Zephiran in a 1:1000 aqueous solution every 
eight hours. The patient is carefully instructed 
concerning the basic anatomic and physiologic 
principles involved so that he will use forced ex- 
piration and then deeply inhale to the full limit of 
his vital capacity, simultaneously breathing in the 
aerosolized penicillin with the detergent. Emphasis 
on this important phase of the therapy is vital if the 
topical principle is to be fully exploited. The 
patient is instructed to prolong inhalation one or 
two hours by resting between each inhalation. 
When finished, to utilize more fully the penicillin 
that is retained on the walls of the glass nebulizer, 
1 cc. of physiologic saline solution introduced into 
the same nebulizer is inhaled. This procedure is 
followed every eight hours for ten days. All patients 
have been hospitalized during the interval of treat- 
ment. In the hospital we were able to obtain the 
necessary bacterial cultures and to correct minor 
difficulties in technic. From the onset we were 
desirous of maintaining an adequate dosage of 
penicillin for a,prolonged period so that the artificial 
selection of penicillin-resistant organisms, as de- 
scribed by Rammelkamp and Maxon,‘ could be 
avoided. In 4 cases, urticarial swelling and itching 
followed the administration of penicillin by in- 
halation. 


TREATMENT OF CHRONIC SINUSITIS, TRACHEO- 
BRONCHITIS AND BRONCHIECTASIS 


Chronic tracheobronchitis, often associated with 


bronchiectasis, pulmonary emphysema and sinusitis, 


Nov. 6, 1947. 


has been the most frequent type of respiratory 
infection for which we have found penicillin aerosol] 
to be of aid. The sulfonamiaes have been adminis- 
tered in aerosol form in the treatment of bronchiec.- 
tasis by Stacey.“ Olsen!® has given penicillin aeroso] 
to 7 patients hospitalized for pulmonary resection, 
stating that the method is the best available to 
prevent complications following complete or partial 
lobectomy for pulmonary suppurative disease. 
Among 8 cases of bilateral or inoperable bronchiec- 
tasis, Olsen reports immediate improvement in 
7 with thinning and reduction of sputum, but with 
some later remissions. Segal and Ryder'® suggest 
that periodic retreatment with aerosols may be 
necessary in the proper management of inoperable 
bronchiectasis. Barach" states that no improve- 
ment occurred in 3 of 7 cases of bronchiectasis asso- 
ciated with other bronchial or pulmonary infection, 
and of 4 improved patients remission was later 
evident in 2. Barach administered 100,000 to 
200,000 units of penicillin as aerosol over a period of 
five to thirty-five days. Bobrowitz et al.@ have 
also noted a tendency for remission to occur after 
treatment of bronchiectasis with intramuscular 
injections, intratracheal instillation and aerosoliza- 
tion of penicillin. The complete fibrotic reorganiza- 
tion and irreversible functional damage resulting 
from chronic bronchiectasis and bronchiolectasis 
make it probable that repeated bacterial infection 
follows the most thorough and effective therapeutic 
program. In the evaluation of improvement, allow- 
ance must be made for the usual seasonal fluctua- 
tions in cough, and no amelioration may be regarded 
as permanent without prolonged and possibly life- 
long observation. 

A chronic syndrome of sinusitis associated with 
either bronchitis or bronchiectasis is frequent 
(Table 2). Upper respiratory infection has been 
treated as a general problem with aerosolized and 
supplementary intramuscular penicillin. More re- 
cently, Zephiran in a 1:1000 solution has been used 
as a solvent for penicillin, to be given as an aerosol. 
The resulting turbid suspension forms a stable mist. 

Among 21 patients with bronchiectasis treated by 
penicillin aerosol therapy, adequate subsequent 
observations extending up to two years have been 
obtained. Of these, 5 were not helped, 6 improved 
temporarily but relapsed, and 10 were definitely 
benefited. A possible contribution to improvement 
was temporary hemidiaphragmatic paralysis pro- 
duced by crushing of the phrenic nerve in 2 of the 
improved patients, both of whom had experienced 
hemorrhage and hemoptysis. In the group with 
bronchitis, 1 patient was not relieved, 1 relapsed 
after temporary disappearance of ‘symptoms, and 
8 showed improvement. In addition, a patient with 
bronchitis was aided, but in this case the observa- 
tion period since treatment extended only for two 
months. Aerosol treatment of sinusitis may be 
quite effective, and suitable instruments with affixed 
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nasal catheters may now be obtained.* Sixteen 
persons with sinusitis either singly or in combina- 
tion with other respiratory ailments received peni- 
cillin in physiologic saline solution or Zephiran as 
an aerosol. Recent histories are available for 
13 patients, of whom 10 showed clinical improvement 
with no relapse. 


DirFrusE PuLtmMonary Fisrosis with Lim1tTEep 


Pneumoconiosis caused by prolonged exposure to 
silicon dust and characterized by nodular fibrosis 
and emphysema has been recognized as an occupa- 
tional disease for many years.“ Even when the 
proportion of inhaled silicon dioxide is relatively 
lower, as in certain coal-mining activities, a diffuse 
perilymphatic fibrosis is often associated with 
anthracosis. ‘The resultant dyspnea may be a 
severe physical handicap. 

It is now realized that the proper control of occu- 
pational pneumoconiosis should be prophylactic. 
Yet persons engaged in mining activities before 
adequate protection had been made to prevent 
irreversible fibrotic damage to the lung present a 
serious and tragic problem. Any therapeutic agent 
that will help this group with reduced vital capacity 


demands consideration by physicians engaged in 


industrial medicine. ‘Treatment with penicillin 
aerosol has been found to be of definite benefit in 
decreasing the respiratory deficiency noted in 
diffuse pulmonary fibrosis of occupational origin. 
The following brief abstracts of case reports are of 
interest. 


Case 40. A 68-year-old man with extensive fibrosis of 
both lungs had worked for many years in a granite quarry; 
any activity produced marked dyspnea. Examination dis- 
closed many rales in the chest. Aerosolized penicillin was 
given in October, 1944, producing great relief from the 
dyspnea. A cerebral accident, with hemiplegia, recentl 


occurred, and the patient is now in a county hospital. 


Dyspnea presents no problem at present. 


Case 41. A 56-year-old man who had been a coal miner 
most of his life had considerable dyspnea in April, 1945, 
with limited activities as a doorman. Aerosolized penicillin 
was given in April, 1945, and the patient has carried on all 
his duties with no discomfort. At present he has been urged 
to return for a yearly repetition of treatment but refuses 
because he has no symptoms and feels in good health. 


Since the vital capacity lost as a result of pulmonary 
fibrosis cannot be replaced, the cause of clinical 
improvement subsequent to the use of penicillin 
aerosol in pneumoconiosis is obscure. The marked 
and unexpected regression in symptoms of dyspnea 
may have been due to a reduction in associated 
infection, with a resultant increase in vital capacity. 
By all clinical signs, both patients have been greatly 
helped. Physicians in mining areas confronted with 
the problem of silicosis and anthracosis are urged 
to investigate and report on a larger series of such 


*DeVilbiss 640, obtainable from DeVilbiss Company, 111 Eighth Avenue, 
New York City. 
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cases in which penicillin aerosol has been used. The 
cases discussed above are insufficient to permit any 
categorical conclusions. 


SEVERE AsTHMA 


The treatment of infective intrinsic asthma by 
penicillin aerosols has been reported by Barach™ 
and by Segal and Ryder."* Barach summarizes the 
result of his favorable experici.ce, stating that of 
4 patients relieved of asthmatic symptoms for one 
or two months but with subsequent remission, 2 
were successfully treated by a second course of 
aerosol therapy. Since most asthma is extrinsic in 
origin it is essential that a careful diagnosis be 
made to determine the etiologic role of bacteria 
before a program of penicillin aerosols is begun. 

Segal and Ryder" described no marked change in 
bronchospasm following penicillin aerosol therapy 
administered to 6 asthmatic patients. The excel- 
lent result obtained in the following case may have 
depended in part on the use of a germicidal deter- 
gent (Zephiran in a 1:1000 aqueous solution) as a 
solvent for the penicillin: 


Case 42. A 16-year-old boy with a history of severe 
infective intrinsic asthma for 8 years, which ined Gens gettin 
progressively worse, could not play or move about wit 
companions. At present, 18 months after the administration 
of aerosolized penicillin, he has had only one attack and is 
able to carry on all normal activities for his age with no 
discomfort. In November, 1946, he was seized with an upper 
respiratory infection, and 48 hours later he had an asthmatic 
attack. He was immediately hospitalized, and aerosol therapy 
instituted with penicillin and streptomycin, each for five 
days. The patient responded satisfactorily and now has 
no symptoms. 


Prevailing opinions on the value of asthma penicillin 
aerosols in the treatment of asthma are contradic- 
tory and will presumably remain so, in view of the 
complex physiologic nature of the disease. Asthma 
should properly be considered a symptomatic re- 
sponse to a wide variety of conditions, including 
allergic, toxic and psychogenic factors; therefore, 
it does not appear probable that treatment of asso- 
ciated infection will always be successful. Yet, in 
our opinion, and that of Barach," aerosol therapy 
may be a satisfactory method of treatment if 
justified by bacteriologic studies. 


Putrip Lunc ABscEss 


In 1942 Maier and Grace“ reported the distinct 
clinical entity of putrid empyema, recommending 
treatment through surgical drainage by open thora- 
cotomy. Confirmation was afforded the previous 
observation of Neuhof and Hirshfeld** on the anaero- 
bic nature of the causative micro-organisms. Infec- 
tion with anaerobic streptococci and staphylococci, 
mixed with spirochetes and aerophilic bacteria, 
has been described not only in putrid empyema but 
also in putrid lung abscess. Since putrid empyema 
develops most frequently from the intrapleural rup- 
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ture of bronchiectatic or abscessed regions of the 
lung, particular interest is attached to the adequate 
control of these contributory diseases. The aim of 
medicine should be preventive rather than remedial. 

In the following case, aerosolized penicillin in 
Zephiran, supplemented by parenteral penicillin, 
was successful in curing a putrid lung abscess with- 
out surgical interference: 


Case 43. This patient gave a history of so-called “pneu- 
monia” for 3 weeks, which had been getting progressively 
worse, with expectoration of 14 to 1 cupful of foul, putrid 
sputum a day and a daily temperature of 103°F. X-ray study 
showed a large lung abscess in the right upper lobe. Penicillin 
was given parenterally, with penicillin in Zephiran aerosol (for 
10 days), and the patient promptly made an uneventful 
recovery. At follow-up study 3 months later, there were 
no symptoms. X-ray examination showed complete resolu- 
tion of the abscess. 


The topical administration of penicillin-detergent 
solutions may ultimately prove to be of aid in the 
elimination of gram-negative bacilli and penicillinase- 
producing bacteria symbiotically involved in putrid 
lung abscess and ordinarily unchecked by penicillin 
alone. It is essential that a detergent capable of 
acting in high dilution, whose antibacterial proper- 
ties have been studied, be utilized. At the same 
time, a conservative distinction must be drawn 
between the accepted germicidal potentialities of 
detergents in vitro and their largely undetermined 
value as inhalational aerosols. Without undue 
optimism it is believed that the prompt and judi- 
cious use of aerosol therapy will, on occasion, pre- 
vent the desperate clinical picture of advanced 
anaerobic infection. When surgery is indicated for 
pulmonary disease, preoperative treatment with 
aerosols should be of value, according to the prin- 
ciples elaborated by Olsen.!° 


ActivE PutmMonary TUBERCULOSIS 


Since the tubercle bacillus is not sensitive to 
penicillin concentrations ordinarily attainable, it is 
at once evident that penicillin aerosol does not 
afford the promise of streptomycin in the treatment 
of tuberculosis. It is well known, however, that a 
considerable degree of damage in tuberculosis of the 
lungs is caused by associated bacteria, notably 
staphylococci and streptococci. If these secondary 
invaders could be controlled by penicillin, it was 
thought that a possible resultant reduction in bac- 
terial flora and general toxemia might provide an 
opportunity for the natural defenses of the body 
to effect an arrest or regression of the disease. 

The following are brief abstracts of cases treated 
for secondary infection with penicillin aerosol: 


Case 44. This 26-year-old patient had pulmonary tuber- 
culosis of the left upper lobe, with multiple cavities, positive 
sputum and a high sedimentation rate (77 mm. in 1 oe by 
the Westergren method). The phrenic nerve was crushed, 
and hemidiaphragmatic Lag fa was done, with aerosol 
therapy as described above. The patient was not helped. 


Case 45. This 34-year-old patient gave a history of tuber- 
culosis of the right upper lobe of 10 years’ duration. The 
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on was positive. Frequent rest and artificial pneumo- 
thorax had been unsatisfactory; aerosolized penicillin was 
not helpful, but was regarded as an important preoperative 
aid to a two-stage thoracoplasty. The sputum was negative 
for a period, and the patient actively engaged in business. The 
treatment was perhaps instrumental in changing a case of 
acute pulmonary tuberculosis to a chronic one by control of 
the secondary infection in the lung and diminishing of 
systemic toxemia. A preliminary phrenic-nerve operation 
had been done. The possibility that temporary improvement 
would have occurred spontaneously without treatment cannot 
be ruled out. Four months after discontinuation of treatment 
: —" sputum and evidence of activity in the lung were 
ound. 


Case 46. This 44-year-old patient had bilateral pulmonary 
tuberculosis, with cavitation in the left lung. The sputum 
was positive, and the sedimentation rate was high. Aerosol- 
ized penicillin was not helpful. 


Case 47. A 40-year-old woman had extensive bilateral 
pulmonary tuberculosis. There was a high sedimentation 
rate (78 mm. in 1 hour). The sputum was positive. Aerosol- 
ized penicillin was used, but the vital capacity was so limited 
that the patient could not follow the prescribed technic of 
deep inhalation. This patient died four months later from 
pulmonary tuberculosis. The use of aerosolized penicillin was 
unsatisfactory. 


These 4 patients with advanced tuberculosis were 
treated before streptomycin became available and 
were not benefited by efforts to control secondary 
bacterial invaders with aerosolized penicillin. 
Streptomycin as an aerosol has been employed by 
Nichols and Herrell*® and by Olsen‘? in the treat- 
ment of bronchiectasis with gram-negative involve- 
ment, and also by Hinshaw, Feldman and Pfuetze* 
in the therapy of tuberculosis. It is perhaps signifi- 
cant that streptomycin has been reported to be less 
diffusible in the body than penicillin — an observa- 
tion indicating possible advantages in the topical 
treatment attainable by aerosolization. The use of 
streptomycin as an aerosol in the treatment of pul- 
monary tuberculosis appears, a priori, to be worthy 
of extensive investigation. We have had the oppor- 
tunity to hear both Hinshaw and McDermott report 
their experiences in the therapy of tuberculosis 
with parenteral streptomycin. Since streptomycin 
as now administered appears in some cases to be 
merely a palliative,‘® a co-ordinated therapeutic 
program may be required, involving suppression of 
the tubercle bacillus and any secondary infection, 
together with adequate diet and rest for the patient. 
Efforts to increase liver efficiency may do a great 
deal to diminish damage by bacterial toxins. By 
aerosol therapy it may be possible to deliver strepto- 
mycin topically and in larger doses than can be 
placed in the lung by parenteral methods. One of 
us (E. J. G.) believes that thoracoplasty should not 
be done until the more conservative plan of therapy 
has been adequately tried. With a larger output of 
streptomycin gradually becoming available, a 
method of topically placing this antibiotic or other 
chemotherapeutic agents in more direct contact 
with tuberculous lesions in the lung might have a 
profound effect in limiting the magnitude of thoracic 
surgery required in the treatment of pulmonary 
tuberculosis and in altering the course of the disease. 


\ 

g 

| a 

ai 

n 
Ci 
ly 

in 
0! 

Pp 

in 

in 

di 

A 

fli 

Si 

er 

er 
tr 
wi 

vi 

tu 

m 

Wi 
la 
til 

cli 

37 

pr 

na 

9, 

dr 

TI 

wl 

We 

br 

aq 
sp: 

of 

in 

bit 

Th 

sul 

de 

re 

th 
th 
rec 

he 
wa 

pa 

shi 

tor 

wh 
bil 

Cl; 
th 
th 

ter 

er 

pa 

un 

str 


Vol. 237 No. 19 


In addition to the administration of aerosolized 
penicillin in Cases 44-47, a small series of patients 
were treated with streptomycin aerosol, the deter- 
gent Zephiran in a 1:1000 aqueous solution being 
used as a solvent. In the topical eradication of 
acid-fast bacteria isolated in fibrosed, calcified or 
caseous tubercles the potential significance of an 
actively germicidal and detergent aerosol becomes 
obvious. Yet we do not at present know if the 
necessary level of germicidal and detergent efficiency 
can be reached without associated toxic and hemo- 
lytic effects. Our present clinical experience is too 
inadequate to justify report of more than the arrest 
of pulmonary tuberculosis with symptomatic im- 
provements in 4 patients treated with streptomycin 
in Zephiran, 1 of whom (Case 49) received direct 
intrapleural instillation for bronchopleural fistula. 


Case 48. This 36-year-old patient stated that in 1934 a 
diagnosis of left pulmonary tuberculosis had been made. 
Artificial pneumothorax was given until 1938, when pleural 
fluid was aspirated and Mycobacterium tuberculosis was found. 
Subsequently, the patient developed a chronic tuberculous 
empyema that had drained constantly for 8 years, and 
entered the Grace Clinic in 1941. All accepted methods of 
treatment, including complete thoracoplasty of the left side, 
were used, but empyema continued to drain. Biopsy of the 
visceral and parietal pleura showed a classic picture of 
tuberculosis. On October 14 and 15, 1946, a solution was 
made of 20 cc. of Zephiran chloride aqueous solution (1:1000) 
with 1 gm. of streptomycin and 5 cc. was injected directly 
into the pleural cavity every 5 hours for six doses. Five days 
later the chronic tuberculous sinus tract closed for the first 
time in 8 years, and now, 1 year later, it is still closed. The 
clinical condition is now good. 


Case 49. A diagnosis of pulmonary tuberculosis in this 
37-year-old woman was made in 1929. A continuous artificial 
pneumothorax was given. The patient, when 2 months preg- 
nant, developed a bronchopleural fistula with a fluid level 
9 cm. above the left leaf of the diaphragm. Empyema fluid 
drained into the fistula. There was a continuous cough. 
The patient spoke with difficulty. She appeared moribund 
when seen on November 14, 1946. The immediate problem 
was supportive treatment with control of the empyema and 
bronchopleural fistula of the left side. For the followin 
7 days 1 gm. of streptomycin dissolved in 10 cc. of 1:1 
aqueous solution of Senhionn was injected into the pleural 
space, and 200,000 units of streptomycin and 100, units 
of penicillin were administered intramuscularly every 12 hours 
in beeswax and peanut oil for 6 weeks. The patient gave 
birth prematurely on November 22, 1946. The baby died. 
The hacking cough and copious expectoration’ started to 
subside after the intrapleural instillation of streptomycin 
detergent and have now been eliminated. The fluid level was 
reduced to 3.7 cm. All clinical and laboratory data confirm 
the obvious symptomatic improvement. The seriousness of 
the illness may be gauged by the fact that the patient cannot 
recall anything that took place during the first ten days of 
er confinement to the hospital. Aerosolized penicillin therapy 
was attempted and stopped because of great distress to the 
patient, with some hemoptysis. The possibility of mediastinal 
shifting and flutter with consequent circulatory and respira- 
tory embarrassment may preclude forced breathing of aerosols 
when bronchopleural fistula is present. 


Case 50. A 29-year-old patient was known to have had 
bilateral tuberculosis for 3 years. She entered the Grace 
Clinic on November 13, 1946, with a hydropneumothorax of 
the right side. Diffuse mottling and infiltration were noted 
throughout the left portion of the chest. On the right a 
temporary hemidiaphragmatic paralysis was accomplished by 
crushing of the right phrenic nerve. On December 20 the 
Patient was given 100,000 units of penicillin and 200,000 
Units of streptomycin as aerosol in 3 cc. of a 1:1000 solution 
of Zephiran every 8 hours, together with 200,000 units of 
streptomycin in beeswax and peanut oil every 12 hours. 
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Penicillin-streptomycin-detergent aerosol was continued for 
3 weeks. Streptomycin given intramuscularly has been con- 
tinued to date. 


Case 51. A 28-year-old woman had been seen at various 
intervals since March 7, 1945. She had no specific complaint 
except slight colds, with a minimal cough at various times, 
and fatigue. X-ray studies of the chest on six occasions from 
the first visit failed to establish any definite diagnosis. On 
October 30, 1946, the patient had an acute cold and cough. 
Routine x-ray study of the chest on that date was reported as 
showing a moderate infiltrative lesion involving the left apex. 
In the first interspace anteriorly there was a small cavity in 
this apical lesion. The patient was hospitalized immediately, 
and antibiotic therapy started. Penicillin and streptomycin 
were given, with detergent Zephiran Chloride in a 1:1000 
solution as an aerosol and also systemically in peanut oil. 
X-ray studies on January 2, 1947, revealed moderate fibrosis 
in the left apex. The cavity was no longer visible. There 
was no definite evidence of active infiltration at that time. 
The patient could take aerosolized streptomycin and penicillin 
for only 1 month, but from the onset of therapy she had 
had 0.5 gm. of streptomycin daily. Treatment was begun on 
November 1, 1946, and is being continued to date. This 
patient has clinically made a satisfactory recovery, as con- 
firmed by x-ray examination, but in spite of the clinical 
improvement a high sedimentation rate (38 mm. in 1 hour 
by the Westergren method) indicates the importance of not 
permitting clinical or x-ray data alone to determine the plan 
of a patient’s activity. 


Any attempt at present to judge the merit of the 
therapeutic programs outlined would be premature. 
Yet there can be no doubt that symptomatic im- 
provement has occurred, and it is highly probable 
that death was imminent in Case 49 before treat- 
ment was instituted. Complete laboratory reports 
have been kept, and include findings of negative 
sputum after treatment. As a negative finding, 
however, the absence of Myco. tuberculosis in the 
sputum is regarded as of doubtful diagnostic value. 
No vestibular disturbances have been reported by 
the patients. Although not properly within the 
scope of a paper on aerosols, Cases 48 and 49 have 
been included as examples of the local employment 
of antibiotic-detergent therapy, which assumes 
significance in the light of Hinshaw’s findings. 
Hinshaw et al.*8 state that among 7 cases of tubercu- 
lous empyema treated with streptomycin routinely, 
definite improvement was noted in only 1. The 
refractory nature of tuberculous empyema is ascribed 
in part by these investigators to the granulomatous 
nature of the diseased pleura. The reduced surface 
tension of streptomycin detergent may afford a 
more efficient infiltration of superficial granulo- 
matous processes. 

One of us (E. J. G.) has had the opportunity to 
participate in surgical treatment of pulmonary 
tuberculosis during the last two decades, in county 
hospitals, private sanatoriums and private practice. 
During that period the radical surgical procedures © 
advocated above have been employed. In the late 
follow-up study of patients treated by radical surgery 
it is tragically evident that surgical procedures are 
often far from ideal. It is now generally agreed that 
the accepted conservative procedure of bed rest, 
adequate diet and nursing care remains the method 
of choice in the treatment of tuberculosis. Anti- 
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biotic-detergent aerosol therapy should be regarded 
as a supplement to the conservative management of 
tuberculosis, an approach that should be thoroughly 
explored before resorting to surgery. Since others 
have reported the arrest of pulmonary tuberculosis 
with parenteral streptomycin,** any proper evalua- 
‘tion of topical streptomycin-detergent therapy must 
await the accumulated experience of careful ob- 
servation over a long period. 


SUMMARY 


The mechanical equipment necessary for effective 
aerosol therapy is preferably simple, consisting of a 
suitable nebulizer for oral inhalation and a nebulizer 
with attached cannulae for nasal inhalation. The 
distinction between atomizers and nebulizers should 
be understood by the physician. The medical use 
of aeroso!s demands a basic knowledge of the funda- 
mental physical principles involved in the behavior 
of inspired particles of different sizes. 

Aerosol therapy is considered a form of topical 
treatment. Topical administration of antibiotics in 
detergent solutions may provide the physical advan- 
tages associated with reduced surface tension and 
the antibacterial advantages contingent on synergism 
and the reduced likelihood of drug-fast infection. 

Clinical experience of more than two years has 
shown antibiotic aerosol therapy to be a valuable 
supplement to parenteral treatment of respiratory 
disease, including intrinsic infectious asthma, bron- 
chitis, bronchiectasis, sinusitis and, more recently, 
tuberculosis. Except in selected cases, aerosol 
therapy should be attempted before surgery is 
resorted to. 
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SERVICES OFFERED TO THE PHYSICIAN BY THE MASSACHUSETTS DEPARTMENT 


N 1850 Lemuel Shattuck, a representative in the 

General Court of Massachusetts and a bookseller 
in Concord, alarmed to find that so many persons 
died in the prime of life, presented the first sanitary 
survey, entitled “Report of a General Plan for the 
Promotion of Public and Personal Health,” to the 
General Court. In 1869 the first state board of 
health in the country was established by the General 
Court in Massachusetts. eThis Board was authorized 
to take cognizance of the interest of health and life 
among the citizens of Massachusetts, and to make 
sanitary investigations and inquiries concerning the 
people, the causes of disease, especially of epidemics, 
the sources of mortality and the effects of localities, 
employments, conditions and circumstances on the 
public health, as well as to gather information re- 
garding such matters as it may deem proper for 
diffusion among the people. In subsequent legis- 
lation, the Massachusetts Department of Public 
Health was given broad authority, which has con- 
tinued to increase, and is now charged with the fol- 
lowing responsibilities: to make investigations of 
the sale of drugs and food and adulterations thereof; 
to advise the government and others of sanitary 
conditions in public institutions; to have oversight 
of inland waters and sources of water supply, as well 
as vaccine institutions, and to produce and dis- 
tribute antitoxin and vaccine lymph and such 
specific serums for protective inoculations, diag- 
nosis or treatment against typhoid fever and other 
diseases as the Department may from time to time 
deem advisable; to make annual examinations of all 
main outlets of sewers and drainage of the towns of 
the Commonwealth; to define diseases dangerous to 
the public health; to investigate contagious diseases; 
to furnish remedies for ophthalmia neonatorum; 
and to make minimum isolation and quarantine 
regulations. Many other responsibilities too long to 
list in this presentation have been assigned to the 
Department of Health. 

Passing through many vicissitudes of organiza- 
tion, the Board of Health eventually assumed its 
present form in 1914 as a department of public 
health with an advisory public-health council and a 
commissioner as the administrative executive officer. 
It now employs approximately eighteen hundred 
people and expends an annual budget of about 
$8,000,000 derived from state, federal and private 
funds. The Department of Public Health has be- 


“Presented at the annual meeting of the Massachusetts Medical Society, 
May 22, 1947, 


tCommissioner, Massachusetts Department of Public Health. 


OF PUBLIC HEALTH* 
Vuiavo A. Getrinc, M.D.t 


BOSTON 


come responsible not only for the preventive aspects 
of public health but also for the promotion of op- 
timal health and for the administration of medical- 
care programs; it is also charged with the direction 
of five state institutions. 


ORGANIZATION 


The Commissioner, appointed for a period of five 
years by the Governor, is charged with the ad- 
ministration of the laws relative to health and sani- 
tation and the regulations of the Department. He 
is required by law to prepare rules and regulations 
for the consideration of the Public Health Council 
and to direct employees of the Department to assist 
in the study, suppression or prevention of diseases 
in any part of the Commonwealth. Annually, he 
must submit to the Council a report containing 
recommendations regarding health legislation. He 
is required to be a physician schooled in sanitary 
science and experienced in public-health adminis- 
tration. He is the executive and administrative head 
of the Department and acts ex officio as chai: man of 
the Public Health Council. 

The Public Health Council, consisting of the Com- 
missioner and six other members, meets at least once 
a month. Members are appointed by the Governor, 
one each year for a term of six years. The Council 
is required to promulgate rules and regulations, take 
evidence in appeals, hold hearings and discharge its 
duties as required by law. Hearings may be held by 
the Commissioner or by a director of a division of the 
Department if so authorized by the Commissioner 
and Council. 

Divisional Organization 

Because of the complex field activities, the Depart- 
ment is divided into the following sections: Adminis- 
tration, Biologic Laboratories, Cancer and Other 
Chronic Diseases, Communicable Diseases, Dental 
Health, Food and Drugs, Local Health Administra- 
tion, Maternal and Child Health, Sanitary Engineer- 
ing, Tuberculosis and Venereal Diseases. 

Administration. This division, whose director is 
the Commissioner, is concerned primarily with the 
over-all administration of the Department, includ-. 
ing physical and personnel matters, the develop- 
ment of rules and regulations, state and federal 
legislation, the dissemination of information through 
the Bureau of Health Information, the licensing of 
hospitals and the conduct of the Hospital and Health 
Center Survey and Plan, as authorized by Public 
Law 725, whereby Massachusetts is to receive a sum 


7 
y 
2: 
: 
al 
Be | 
Pp. 
of 
-al 
Co | 
ed 
6, 
S. 
in 
ins 
ns | 
ed 
ed. 
ng | 
46, 
44, 
ced 
‘ies 
ll, 
to 
31: 
mi- 
De- 
_E, 
jum 
Soc. 
hos- 
per. 
atic 
113: 

for 

of 
Med. 
cous 
s in 
“illin 
J. 
onia 
8 
3 its 
uses 
nchi- 
1:53, 
nt of 
one 

. 
q 


694 


of $8,000,000 over a period of five years, provided it 
be matched by double this amount in local or state 
funds, for assistance in the construction of health 
centers and hospitals, which are included in a plan 
now being developed under the direction of a special 
commission appointed by the Governor. A survey of 
hospitals and public-health centers is being com- 
pleted to determine the actual needs of the Common- 
‘wealth, and the formulated plan is to provide 
coverage to meet existing needs. 

Through the efforts of the Bureau of Hospital 
Licensing, improvements have been made in hos- 
pital staff organization, hospital records, obstetric 
care and the management of nurseries for the new- 
born. The Division of Administration advises local 
boards of health, voluntary health associations and 
professional organizations and consults them regard- 
ing the administration of the Department. It acts as 
a co-ordinating or liaison group with other govern- 
mental departments. The Commissioner serves as a 
member of the Milk Regulation Board and the Rat- 
ing Board, and, most important, he also serves as a 
member of the Massachusetts Approving Authority 
for Medical Schools. This last organization has been 
effective in raising the standards for medical practice 
in Massachusetts. The Department of Public Health 
receives advice and federal grants-in-aid from the 
United States Public Health Service and the Chil- 
dren’s Bureau, both in the Federal Security Agency. 
These funds are received for the following purposes: 
from the Public Health Service for venereal-disease 
control, tuberculosis control, general public health, 
industrial hygiene, cancer, hospital construction and 
survey; and from the Children’s Bureau for maternal 
and child health, crippled-children’s services and 
emergency maternal and infant care. Private funds 
are also expended for various specifically designated 
purposes. 

Dental Health. This is the newest division of the 
Department and is primarily concerned with the 
promotion of dental-health education, the develop- 
ment of programs for the prevention of dental caries, 
the promotion of dental clinics for children and the 
dissemination of information relative to the care of 
teeth of children and adults. At present the Depart- 
ment is not conducting any service program except 

* through well-child conference demonstrations in 
which dentists and dental hygienists make examina- 
tions and inspections of teeth for the information 
of parents, referring the children to the family den- 
tists for treatment. 

Food and Drugs. This division is truly the police- 
man of the Department and is primarily concerned 
with the sanitation and safety of foods and, secondly, 
with the purity of contents and the consumer value 
of foods and drugs. Inspections are made of all 
types of food-manufacturing establishments, includ- 
ing bakeries, slaughtering houses, poultry-slaughter- 
ing houses, pasteurization and other milk-handling 
concerns, wholesale and retail stores, cold-storage 
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plants, soft-drink manufacturers and other food- 
processing establishments and restaurants. In addj. 
tion, samples of many foods and drugs, as well as 
filling material of mattresses and upholstered fur- 
niture, are collected for analysis for adulteration, 
misbranding or safety. This assures the consumer 
that he is buying what he thinks he is buying, and 
that the food that he consumes is not only nutritious 
but also safe and sanitary. Through the Division of 
Food and Drugs licenses are issued to manufacturers 
and wholesale distributors of narcotic drugs. Rou- 
tine check-up examinations are made on pharma- 
ceutical products, especially those liable to deteri- 
oration (such as vitamin B, and digitalis), and on 
the accuracy of druggists in filling prescriptions. 
Notification to physicians is made of products deter- 
mined harmful or dangerous to use. 

Maternal and Child Health. This division is respon- 
sible for the promotion of prenatal care, for the de- 
velopment of a program for the care of premature 
infants, for the institution of refresher courses for 
physicians, for the conduct of well-child con- 
ferences and for the promotion of both preschool 
and school health programs. It has developed the 
Massachusetts vision test, which has replaced the 
Snellen chart, and is now promoting audiometer 
testing of the hearing of the children. Audiometer 
testing is done in groups and checked on an in- 
dividual basis. Children who have apparent visual 
or hearing defects are referred to physicians for 
follow-up study. This division is also responsible 
for the administration of the Crippled Children 
Services — a program that has been co-ordinated 
with the activities of the District Medical Societies. 
Consultants for the state clinics are available to- 
gether with a corps of other specialists, such as phys- 
ical therapists, nurses, medical social workers and 
nutritionists, to assist in the care of children who 
are referred by physicians or social agencies. Any 
child may obtain diagnostic services, but only chil- 
dren whose families cannot afford to pay for medical 
and hospital care are accepted for treatment. One 
of the war activities has been the Emergency Ma- 
ternity and Infant Care Program, which is in the 
process of gradual liquidation. Under this program 
any woman who was eligible prior to June 30, 1947, 
may receive benefits for maternity care. This in- 
cludes the payment of physicians in accordance with 
the fee schedules set up by the Children’s Bureau, 
and hospital services in accordance with schedules 
for payment to hospitals on a cost basis. The num- 
ber of maternal cases cared for under this program 
as of May 1, 1947, was 32,643, including 15,668 from 
September, 1943, to December 31, 1944; 10,072 in 
1945; 6284 in 1946; and 619 from January 1 to May 
1, 1947. Servicemen’s children under one year of age 
are eligible for health supervision and pediatric care 
on a similar schedule of fees to physicians and a pay- 
ment based on cost to hospitals. The total number of 
children as of May 1, 1947, was 9255, including 2521 
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from September, 1943, to December 31, 1944; 3117 
in 1945; 2833 in 1946; and 784 from January 1 to 
May 1, 1947. The Division is particularly concerned 
with the development of a school health program in 
co-operation with the Department of Education and, 
it is hoped, the inauguration of a local school- 
physician consultant service for this purpose. 

Sanitary Engineering. One of the largest divisions 
of the Department is that of Sanitary Engineering, 
which is responsible for the supervision of water 
supplies, sewage disposal and drainage systems and 
for advice to cities, towns and persons on water 
supply and sewerage problems. All construction or 
reconstruction of these plants must be approved by 
the Department. An extensive laboratory for chemi- 
cal and microscopical analysis of specimens of water 
and effluents of sewage-disposal systems is located 
in the State House and also at the Lawrence Experi- 
ment Station, where a bacteriologic laboratory is 
also maintained and where many systems now used 
throughout the country for the treatment of water, 
industrial wastes and domestic sewage have been 
developed. 

This division is also responsible for the abatement 
of noisome trades, — that is, industries that may 
cause a nuisance because of odors, — for the control 
of pollution of streams, ponds and tidal waters, for 
the supervision and approval of areas for the taking 
of shellfish and for the operation of shellfish-purifica- 
tion plants and shellfish-handling establishments. 
This division is also responsible for the general over- 
all supervision of cross-connection between plumbing 
and sewage-disposal systems. 

Biologic Laboratories. The Division of Biologic 
Laboratories has more than doubled in size in the 
past two years. Its primary function has been the 
manufacture of prophylactic and therapeutic bio- 
logic products. The Massachusetts Department of 
Health was the first to make diphtheria antitoxin 
available for the treatment of diphtheria. We are 
now adding to our present products the manufacture 
of whooping-cough vaccine and hope to add tetanus 
toxoid in the near future. It is the Department’s 
recommendation that every child three months to six 
months of age should be immunized against whoop- 
ing cough, and those six months to nine months 
against diphtheria, and that whenever possible, 
tetanus toxoid be added in whatever combination 
with the above two that the physician may desire. 
The Department expects to manufacture all three 
products in various combinations for free distribu- 
tion as soon as personnel becomes available. In 
addition, the child at about nine months should be 
vaccinated against smallpox. Ideally, if the family 
can afford the expense, a booster inoculation of 
whooping-cough vaccine should be given during the 
second year of life. Prior to entering school, every 
child should receive a booster dose of diphtheria and 
tetanus-toxoid combination and should be revac- 
cinated against smallpox. The Department does not 
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manufacture influenza vaccine and does not recom- 
mend its routine use. Typhoid vaccine is now manu- 
factured, and we expect soon to produce the triple 
typhoid-paratyphoid A and B vaccine for those who 
may wish its use. The employment of typhoid- 
paratyphoid vaccine should be limited to groups who 
are traveling abroad and should not be recommended 
as routine. 

One of the newest activities of the Department is 
the furnishing of whole blood, plasma, gamma 
globulin and other fractions of whole blood free of 
charge to people in communities that have con- 
tributed blood on a voluntary basis to the State 
Blood Program. Because of the limited supply of 
blood, physicians are urged to select cases for the 
use of whole blood and blood fractions with care, so 
that these life-saving products will not be wasted. 
Supplies are made available first to the families of 
donors who have contributed during the past year 
and then to other people in the same community. 
In an emergency others may obtain these products 
but not routinely until their community has de- 
posited with the State Blood Program a sufficient 
amount of blood to ensure that any calls they will 
make will not overdraw their account. Any phy- 
sician desiring information regarding the use of any 
of the prophylactic or therapeutic products may call 
on the Division of Biologic Laboratories for con- 
sultation and advice. The Bacteriology Laboratory, 
previously located in the State House, and the 
Serology Laboratory, formerly located at Harvard 
Medical School, have recently moved to new quar- 
ters at 281 South Street, Jamaica Plain. Serology 
and Bacteriology Laboratories are now essentially 
merged in quarters adjacent to the Division of 
Biologic Laboratories. 

Tuberculosis and Sanatoria. This division is 
responsible for the administration of five hospitals 
and of our tuberculosis program in general. The 
tuberculosis program may be divided into three 
main categories. The first comprises diagnostic 
services, which are available to communities through 
the outpatient departments, fourteen consultation 
clinics and three mobile chest x-ray units. We are 
now making surveys of state institutions, industrial 
groups and certain selected communities. It is the 
objective of the Department to make a chest x-ray 
examination of every person over fourteen years of 
age within the next five to ten years to disclose active 
cases, which will be further confirmed by more de- 
tailed examinations. Cases that are found to be 
positive will be hospitalized in sanatoriums so as to 
afford the patients themselves a better and quicker 
chance of cure or arrest and to remove, if possible, 
the danger of infection of their own households and 
associates. The second aspect of the program has 
to do with the follow-up study of patients and con- 
tacts, including patients who have been discharged 
from institutions as arrested or against advice. 
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These must be followed to assure that they will re- 
ceive the best possible care under the circumstances, 
that they do not break down, that they are pursuing 
an occupation that is not a hazard and that they 
are not a source of infection. The third phase of the 
tuberculosis program is that of sanatorium care. The 
Department pays a subsidy of $5.00 per patient to 
county and municipal sanatoriums, provided they 
meet the established standards of the Department. 
At the present time all county and municipal sana- 
toriums are approved except the Lowell Isolation 
Hospital. The Department is responsible for the 
administration of the following institutions: 


Rutland State Sanatorium, comprising 365 beds 
for the care of pulmonary tuberculosis. This 
was the first state tuberculosis hospital in the 
country. It should be rebuilt within the Greater 
Boston area, since it serves primarily the patients 
from the eastern part of the state. 

North Reading State Sanatorium, with 240 
beds, of which half are devoted to the care of 
tuberculosis of children and the other half will 
be devoted, as soon as personnel is available, to 
the care of acute rheumatic fever. 

Lakeville State Sanatorium, with 304 beds, is 
devoted primarily to the care of extrapulmonary 
tuberculosis, such as that of the bones and joints 
and the kidneys. This institution also has special 
wards devoted to the care of patients with crip- 
pling conditions due to infantile paralysis and 
spastic paralysis. A limited number of acute 
cases are also received for hot-pack treatment. 

Westfield State Sanatorium, with 189 beds for 
tuberculosis and 50 for cancer receives cases of 
pulmonary tuberculosis and cancer and suspected 
cancer from the western part of the Common- 
wealth. A large outpatient department will re- 
ceive any case referred to it either by a private 
physician or by a welfare organization. 

Pondville Hospital, with 145 beds, was the first 
state cancer hospital established in the United 
States. A number of new buildings are needed to 
modernize the institution and to provide adequate 
living quarters for employees. Approximately six 
to seven thousand visits are made annually to the 
out-patient department. 


Admission to these sanatoriums is through appli- 
cation made by the private physician and sent to the 
State House to the Division of Tuberculosis and 
Sanatoria. Anyone seeking advice about these in- 
stitutions may call either the State House or the 
institutions directly. 

Communicable Diseases. By law, the attending 
physician is required to report by name and address 
to the local board of health every case of disease 
declared dangerous to the public health. Boards of 
health furnish proper forms and may seek addi- 
tional information. The Department of Public 
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Health issues minimum isolation and quarantine 
regulations, which are enforceable. Local boards of 
health may have more stringent regulations, but we 
do not recommend such additions. This division in- 
vestigates all major cases of communicable diseases 
with the assistance of the district health officers as 
well as its own staff. In cases of outbreaks of serious 
nature, such as food-borne infection or infectious 
diarrhea of the newborn, a field unit is quickly or- 
ganized and may call on the assistance of one of the 
medical schools or the Harvard School of Public 
Health. A diagnostic laboratory is available to 
which any physician may send specimens in kits pro- 
vided by the Department. 

This division is prepared to assist physicians in 
the diagnosis and treatment of more complicated 
cases of communicable disease. A list of consultants 
is available to determine the presence or absence of 
infantile paralysis. Consultants are not available, 
however, for cases in which paralysis is already 
present. A list of consultants is published annually 
in the New England Journal of Medicine or may be 
obtained from district health offices, from the local 
chapters of the National Foundation for Infantile 
Paralysis and from local boards of health. 

The Division evaluates new immunization pro- 
cedures, collects and analyzes morbidity and mor- 
tality data and issues periodic notices through the 
column of the Department in the New England 
Journal of Medicine of pertinent information on the 
incidence and prevalence of communicable diseases 
in the Commonwealth. Consultant and advisory 
service is available through its staff and that of our 
district health offices. 

Local Health Administration. This is one of the 
newest as well as one of the largest divisions in the 
Department. In it are the bureaus of Public Health 
Nursing, Nutrition, Sanitary Inspection and Medical 
Social Work. This division supervises the work of 
the eight district health offices. The personnel of 
the district health offices are available as consult- 
ants and advisers to the medical and nursing pro- 
fession and to the local boards of health. They are 
also available to physicians in the assistance and 
diagnosis of communicable diseases on problems per- 
taining to the handling of these cases in general hos- 
pitals or in homes. At the request or recommenda- 
tion of the attending physician the Nursing Bureau 
of this division will provide nursing care for patients 
sick in the home, and the Nutrition Bureau will pre- 
pare special diets to assist individuals or families 
with nutrition problems. The Social Service Bureau 
will furnish information to an attending physician 
on numerous problems such as adoptions. This 
bureau also assists physicians in making arrange- 
ments for convalescent, nursing or terminal care of 
patients or for temporary care of children when the 
mother is hospitalized. District Health Officers have 
by law certain functions that they must perform, 
such as inspection of hospitals and other institutions, 
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the investigation of major cases of communicable 
diseases, the routine and semiannual check-up on 
typhoid carriers and the promotion of public health 
in all the communities of the Commonwealth. 
Venereal Diseases. ‘The Division of Venereal 
Diseases subsidizes twenty-five clinics throughout 
the State with the co-operation of local boards of 
health and hospitals. Through these clinics penicil- 
lin is made available for the treatment of every case 
of gonorrhea, syphilis and other venereal diseases. 
Any patient who cannot afford private treatment 


-may be treated, and transportation to these clinics 


is also afforded to those unable to pay. The present 
treatment consists of 2,400,000 units of penicillin 
over a period of seven and half days, with 0.2 gm. 
of bismuth subsalicylate given intramuscularly every 
other day for five doses. Cases of venereal diseases 
are at present not required to be reported by name. 
They are reported directly to the Department of 
Public Health by initial or number. Physicians may 
report by name if they so desire. Cases that lapse 
treatment must be reported by name and address 
for follow-up by workers who are made available 
through state funds to private physicians in clinics. 
The law requires that a person desiring to be 
married must have a serologic blood test performed 
in an approved laboratory. The Department of 
Public Health, through the Division of Communi- 
cable Diseases, approves laboratories for serologic 
tests. Persons who have positive tests may marry, 
but the physician is obliged to inform both parties 
of the positive reaction and should report the patient 
to the Department. Physicians are further required 
to make an examination of the blood of all pregnant 
women. All specimens may be sent to the Depart- 
ment of Public Health or to approved laboratories. 
A list of approved laboratories may be obtained from 
the State House or from the district health offices. 

The Department is now experimenting in the 
treatment of syphilis with penicillin in peanut oil 
and beeswax. Daily injections of 300,000 units 
over a period of eight or nine days are given. Pre- 
liminary reports on this method of treatment are 
encouraging. 

An attempt is being made to rehabilitate prosti- 
tutes and other promiscuous persons. At times, the 
Department must resort to court action in cases of 
flagrant violation of the moral code. 

Cancer and Other Chronic Diseases. This division 
is responsible for conducting a cancer-control pro- 
gram and is assisted in the endeavor by the Mas- 
sachusetts Medical Society and the American Cancer 
Society (Massachusetts Division), Inc. The program 
has three objectives: the prevention of cancer; its 
early recognition and prompt adequate treatment; 
and studies — biologic, clinical and epidemiologic — 
to learn more about the disease. The major parts 
of the program include maintaining a cancer regis- 
‘try, conducting cancer statistical research, furnish- 
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ing information to both the profession and the laity 
and service to cancer patients. 

Two cancer hospitals, eighteen cancer diagnostic 
clinics and one contemplated cancer clinic, together 
with free-tissue diagnosis service to all physicians 
in the Commonwealth, comprise the service elements 
of the program. Free service at the clinics is limited 
to the medically indigent, but experience has shown 
that relatively few patients are able to pay. Through 
these clinics and the two hospitals the Department 
is seeing approximately 10 per cent of all cases of 
cancer in the Commonwealth. 

Education of the public is maintained through 
local co-operative cancer-control committees, whose 
chief function is to arrange meetings at which local 
physicians are invited to speak on cancer. Many 
thousands of these meetings have been held, and I 
should like to take this opportunity to thank the 
physicians of Massachusetts for so freely contribut- 
ing to this effort. 


SpEciFic SERVICES OFFERED TO PHYSICIANS 


Postgraduate Education 


Through funds made available by the United 
States Public Health Service and the Children’s 
Bureau, the Department can offer physicians post- 
graduate training in public health. Physicians who 
have graduated from an approved medical school 
and who have had one or more years of internship 
are accepted in the Department in a training posi- 
tion during which they receive a salary of $300 a 
month for a period of field orientation. Subse- 
quently, if they prove their worth and wish to con- 
tinue in public health, they may elect to attend any 
of the ten schools of public health in the United 
States for an academic year, working toward the 
degree of master of public health. During their stay 
at the school, they are paid their tuition, traveling 
expenses to and from the school, and a stipend 
equivalent to approximately $300 a month. Physi- 
cians who are interested in obtaining such training 
are expected to pursue careers in public health in 
the state, local or voluntary health agencies in Mas- 
sachusetts. Some training is offered to other pro- 
fessional groups. Selected persons may be given a 
second year of training in public health or in one of 
the allied fields, provided they expect to work with 
the state health agency in this field. 

With the co-operation of the Massachusetts Medi- 
cal Society, the Department has been sponsoring 
postgraduate education of physicians in practice, 
especially of veterans who have returned after 
several years of service. Educational facilities have 
been made available through the postgraduate 
teaching facilities of the Massachusetts Medical 
Society, the Sanders Theater programs and, on 
occasion, special teaching clinics conducted by the 
Cancer Clinics and special courses devoted to such 
fields as care of the premature infant, well-child con- 
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ferences, maternity refresher courses and workshops 
on infectious diarrhea of the newborn. 

The Department furnishes a Handbook for Physi- 
cians, which has just come off the press and is in the 
process of being mailed free to every registered 
physician in Massachusetts. If any of you fail to 
receive this Handbook, please write to the Depart- 
ment requesting it, and it will be mailed to you 
free of charge. This book contains information re- 
garding not only the services provided by the De- 
partment of Public Health but also the legal aspects 
of medicine in Massachusetts and the follow-up of 
other services through other governmental depart- 
ments. Special bulletins, pamphlets and literature 
are available, both to the public and to the pro- 
fession, on a variety of subjects, such as tuber- 
culosis, cancer and communicable diseases, as well 
as reprints of scientific articles and special book- 
lets prepared for the expectant mother and the new 
mother in the care of her infant and children. A 
film library containing technical and professional 
films is available on a loan basis to physicians and 
medical societies. Speakers on public health and 
similar subjects are available for services and lay 
groups within the limits of our personnel. Medical 
social work and nutrition consultation and the 
follow-up of patients with venereal diseases who 
have lapsed treatment are available to the physician 
on request. Doctors are urged to follow the column 


of the Department of Public Health that appears in 
the New England Journal of Medicine. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 6, 1947 


Consultation Services 


Consultation services may be offered local doctors, 
in cases of communicable disease, on diagnosis, 
specific treatment, immunization and reactions to 
treatment; on the use of blood, whole blood or blood 
fractions; tuberculosis; on venereal diseases; on 
maternal and child health works; on cancer and other 
chronic diseases; on outbreaks of disease or any 
local problem; on environmental sanitation; on 
hospital construction and administration; and on 
crippled-children’s services. 


SUMMARY 


The Massachusetts Department of Public Health 
was created largely through the efforts of the Mas- 
sachusetts Medical Society. Its purpose is to serve 
the people in the prevention and treatment of 
disease, the attainment of optimal health and the 
prolongation of life. These objectives can be attained 
only by the co-ordinated efforts of all the medical 
and allied professions, the official state and local 
health departments and the voluntary health agen- 
cies. The Department is convinced that it can best 
serve the people of Massachusetts by making avail- 
able to the medical profession the services described 
so as to enhance the practitioner’s facilities in the 
diagnosis and treatment of disease and in the pro- 
motion of good health in his patients. 
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HE purpose of this presentation is to give our 
experience with all the cases of carcinoma of 
the colon and rectum that have come under our 
observation from September, 1936, to September, 
1946. This experience seems to be of interest since 
few reports from such small communities as ours 
(with a population of about 28,000) are forthcoming. 

We have tried to follow the most generally 
accepted methods of management as judged from 
past experience, observation of procedures in use 
elsewhere and a study of current literature for 
improvements in technic and care. We have also 
attempted to emphasize the importance of nutri- 
tional restoration, replacement of vitamin defi- 
ciencies, blood transfusions as indicated, fluid 
balance and careful supervision for complications, 
both preoperatively and postoperatively. The 
anesthesia had been almost entirely spinal, either 
in one dose or fractional, given either by the sur- 
geon and watched by a nurse anesthetist or by a 
physician who was not a specialist in anesthesia. 
There have been no serious accidents or failures in 
this respect. Local anesthesia has been used for 
preliminary cecostomy when needed. 

Sulfaguanidine, sulfasuxidine and sulfathalidine 
have been used since their introduction, and it is 
believed that they offer an added factor of safety at 
operation. 


Operative Technic 


Catgut sutures have been employed in most cases. 
Cotton sutures have recently been used, with satis- 
factory results. Retention sutures of heavy silk 
or nylon have been placed in most cases but were 
not used in the 2 cases in which the wounds dis- 
rupted; they seem to be a necessary precaution. 
All anastomoses of the intestine were of the open 
type, interrupted silk being used for the serosal 
sutures. It is believed that the added exactness 
of the open anastomosis more than compensates for 
the possible danger of contamination. In 24 cases in 
which this was done there were no deaths and no 
signs of peritonitis. Local sulfonamide therapy 
has been employed in all cases of anastomosis — 
usually 20 per cent microform sulfathiazole suspen- 
sion in amounts up to 20 cc. 

Early ambulation has not been carried out in 
these cases. There have been no cases, however, 
showing clinical signs of phlebitis or pulmonary 
embolism. No case with clinical signs of pneu- 


*Presented at the annual meeting of the New England Surgical Society, 
Worcester, Massachusetts, October 4, 1946. 


tConsulting surgeon, Concord Hospital. 
tAttending surgeon and joint chief of surgery, Concord Hospital. 
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monia or atelectasis has been observed. Wound 
infection has not been troublesome. 


Carcinoma of the Ascending Colon 


There were 14 cases in all, including 12 male and 
2 female patients, and of these only 9 cases were 
considered resectable at operation; in 5 cases that 
were deemed inoperable because of involvement of 
other structures and fixation, 1 having a large 
abscess, palliative procedures were performed. The 
resections were all done in one stage, in spite of 
varying degrees of obstruction. There were no 
postoperative deaths. In the 6 cases in which 
operation was done three or more years ago, 4 
patients, or 66 per cent, are living and well. Of 
the 2 patients who died, 1 lived seventeen months 
and succumbed with signs of recurrence and the 
other lived 10 months. The latter had a cecostomy 
performed before being seen by us, so that the 
prognosis seemed poor from the beginning. Of the 
operations done since 1943, 1 is a recent case, 
1 patient is living and well nine months post- 
operatively, and another died after six months of 
metastases. The only postoperative complication 
was infection of the operative wound in 1 case. It 
seems that carcinoma of the ascending colon pre- 
sents greater difficulty in diagnosis than any other 
area for both the roentgenologist and the physician. 

The following report is that of a patient in this 
group who also had a separate lesion in the left 
transverse colon, which was not discovered until 
later. 


H. R. (C.H. 52512), a 47-year-old woman, was admitted 
to the hospital on January 26, 1943. She gave a history of 
rectal bleeding 9 months before admission. She was anemic 
and received liver and iron for several months before and 
after that episode. About 2% months before entry she 
began to have abdominal cramps and loose stools. A barium 
enema given shortly before admission showed a lesion of 
the ascending colon. 

The past history was irrelevant. 

Physical examination disclosed a pale patient with a firm, 
slightly tender, movable mass about 9 cm. in diameter in 
the region of the cecum. 

Examination of the urine was negative. Examination of 
the blood revealed a red-cell count of 4,410,100, with a 
hemoglobin of 13.1 gm., and a white-cell count of 8600, with 
58 per cent neutrophils, 27 per cent lymphocytes, 12 per cent 
monocytes and 3 per cent eosinophils. 

At operation on February 2, the abdomen was explored 
through a right rectus-muscle-splitting incision. There was a 
typical growth in the cecum, with no evidence of metastasis 
to the Rone or local lymph nodes. The lesion was easily 
mobilized and removed, together with the terminal ileum 
and hepatic flexure of the colon and regional mesentery. An 
end-to-side ileotransverse anastomosis was carried out. _ 

The pathological report showed a growth 6 cm. in its 
greatest diameter just distal to the ileocecal valve, involvin 
about half the circumference of the bowel. Microscopica 
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examination disclosed adenocarcinoma (Grade II) and 
melanosis coli. No lymph nodes showed tumor. 

The convalescence was uneventful, except that the patient 
remained constipated, the bowels moving only with a laxa- 
tive or an enema. 

Four months later a mass was felt in the left upper quad- 
rant of the abdomen. Abdominal cramps and increasing 
constipation were also present. A barium enema showed 
what seemed to be a growth in the left transverse colon near 
the splenic flexure. At operation on July 17, a typical growth 
in the left transverse colon was found. There was no evi- 
dence of metastasis in the lymph nodes or liver. Resection 
and end-to-end anastomosis were carried out. The patho- 
logical report was adenocarcinoma, with no lymph-node 
involvement. The convalescence was not complicated, and 
the patient was discharged on March 8. This patient was 


still well and free of signs or symptoms of disease in Sep- 
tember, 1946. 


This case illustrates the importance of searching 
for multiple lesions both in the x-ray film and at 
operation. 

It is suggested that all cases of unexplained 
anemia or persistent vague abdominal pain be 
examined carefully by x-ray with barium by enema 
and by mouth, the roentgenologist being sure that 
the entire ascending colon is satisfactorily visualized 
and not being satisfied with one examination. Also, 
repeated examinations of the stool for occult blood 
should be done. 


Carcinoma of the Transverse Colon 


There were 7 cases in this group, including 5 
female and 2 male patients, all but 1 of which 
occurred three years ago. Resection with anastomo- 
sis was done in 5 cases, with no complications, a 
Mikulicz operation in 1 case, and a palliative cecos- 
tomy for obstruction in another. The patients in 
both the latter cases died after operation; both 
were acutely obstructed. In the cases of resection 
and anastomosis, 1 patient is living and well forty- 
four months and another forty-one months after 
operation; 1 patient lived thirty-three months and 
died of recurrence; 1 died of recurrence after eight 
months; and 1 died of recurrence after three months. 
Three of these cases required a preliminary cecos- 
tomy because of acute obstruction. 


Carcinoma of the Descending Colon and Sigmoid 


There were 17 cases in this group (8 male and 9 
female patients). Five cases had a Mikulicz type 
of resection; 5 were resected with primary anasto- 
mosis; 3 had resection with colostomy, without 
removal of the rectal stump; 3 had decompression 
operations only; and operation was not performed 
in 1. There was 1 death following a palliative opera- 
tion, but none following resection. There was a 
postoperative complication in 1 case — an obstruc- 
tion after closure of a Mikulicz colostomy due to 
incomplete eradication of the spur; the incision in 
this case had to be reopened. 

Of the patients operated on three or more years 
ago, 3 are living and well, and the other 3 died of 
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recurrences between five and thirty-five months 
after operation. 
The following case was of more than usual interest, 


C. R. (C.H. 48341), a 50-year-old man, was admitted to 
the hospital on February 17, 1941, because of acute obstruc. 
tion, with severe crampy abdominal pain and vomiting of 
24 hours’ duration. There had been no passage of rectal 
gas for twelve hours. A similar, less severe attack had 
occurred about 1 month previously, lasting for 2 days. The 
patient’s condition had otherwise been good, except for 
slight gaseous indigestion. Bowel movements had been 
regular, with no blood or mucus. There had been no urinary 
disturbances. 

The past history was irrelevant except for a right inguinal 
hernia of 30 years’ duration. 

Physical examination revealed fairly marked abdominal 
distention, with tympany on percussion and excessive peri- 
staltic sounds on auscultation. A large right inguinal hernia, 
which seemed to be reducible, was present. No growth was 
felt on rectal examination. 

The temperature was 100°F., the pulse 95, and the respira- 
tions 22. The blood pressure was 130/80. 

The urine showed a trace of albumin and a ++++4 test 
for acetone, and the sediment contained many pus cells, 
with occasional red cells. Examination of the blood disclosed 
a white-cell count of 12,600, with 90 per cent neutrophils, 
8 per cent lymphocytes and 2 per cent monocytes. 

A plain film of the abdomen showed distention of the 
proximal descending colon but no gas in the rectum. A 
barium enema demonstrated obstruction in the sigmoid to 
be complete. 

At operation on February 17 a lower right rectus-muscle- 
splitting incision was made, and the sigmoid growth was 
palpated and found to be adherent to the anterior abdominal 
wall. The cecum was greatly distended and tense. A cecos- 
tomy was carried out through a McBurney incision. 

The patient progressed satisfactorily, and on March 3 
the abdomen was opened through a left rectus-muscle- 
splitting incision. The sigmoid growth was found to be 
adherent to the anterior abdominal wall and to the dome 
of the bladder, and dense omental adhesions were observed. 
The growth was mobilized by dissection, the adherent perito- 
neum being taken into the pelvis and over the dome of the 
bladder. The bladder, which could not easily be separated 
from the growth, was cut across, the entire dome, or almost 
half the bladder surface, being removed. The defect was 
closed around a mushroom catheter, which was brought out 
through the lower angle of the wound. The sigmoid was 
then divided above and below the growth, and the end 
brought out as in a Mikulicz colostomy. 

Pathological examination revealed adenocarcinoma of the 
colon and chronic inflammation of the bladder wall. 

The convalescence was satisfactory. The suprapubic tube 
was removed from the bladder after 2 weeks, and satisfactory 
closure ensued. A crushing clamp was applied to the colos- 
tomy spur 2 weeks after operation, and 1 week later the 
cecostomy was closed under local anesthesia. The patient 
was discharged on April 13, when the bowels were moving 
by rectum as well as through the colostomy. On May 28, 
the colostomy was closed under local anesthesia, the patient 
being discharged on June 6 with the wound healed. 

The patient was followed at frequent intervals and seemed 
to be well, but 2 years later a fairly hard lump in the lower 
left-rectus-muscle scar was noted. This was excised on 
March 10, 1943. The pathological report was scar tissue. 
A barium enema on March 9 showed no obstruction in the 
colon at the site of the operation. The patient was still 
well and free of subjective or objective signs of disease in 


September, 1946. 


Another patient was found to have a growth that 
completely surrounded the left ureter, a 15-cm. 
segment of which was removed, the ends being 
ligated. 

Multiple polyps of the colon were subsequently 
discovered in another case, in which a colectomy 
with ileosigmoidostomy was performed by Dr. 
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Richard B. Cattell at the Lahey Clinic. One polyp 
showed malignant changes. 

Also of interest were 2 sisters, who had lesions 
of the descending colon. 


Carcinoma of the Rectum 

There were 33 cases in this group, with 19 male 
and 14 female patients. Abdominoperineal resec- 
tions were performed in 17 cases — one-stage in 16 
and two-stage in 1; in these cases operations were 
done three or more years ago in 11, and 4 patients 
(36 per cent) are living and well. There were no 
postoperative deaths, but serious complications 
were troublesome. In 1 case the wound disrupted 
on the fifth day. This patient had liver metastasis 
at the time of operation. Another disruption 
occurred on the seventh day, with perforation of 
the small intestine and extensive soilage from the 
intestinal contents; repair of the perforation and 
suture of the abdominal wall were done in bed 
under local anesthesia, and the patient lived thirty- 
eight months without recurrence, dying of coronary 
thrombosis. This patient also had two distinct 
lesions, one of the rectum and one of the sigmoid. 

One patient had a herniation of the small intes- 
tine through the pelvic floor, the obstruction being 
missed at the first operation. This patient was 
living and well forty-four months after operation. 
Another also had signs of obstruction postoperatively 
and was again operated on, but only extensive 
adhesions were found. The adhesions were con- 
sidered as possibly due to the sulfathiazole suspen- 
sion used at the first operation. This patient was 
well twenty-four months after operation. 

There were 2 cases in which only local excision 
was done. In 1, in which a rectal polyp showed 
malignant changes, the patient was free of recur- 
rence thirty-five months postoperatively. The 
other patient had extensive papillary changes, 
microscopically malignant, and local resection was 
performed after wide exposure by splitting of the 
sphincters anteriorly and posteriorly. This patient 
was free of recurrence and had no incontinence 
twenty-four months later. Radical operation was 
refused in this case. 

Five cases were treated by radon seeds, 3 for 
palliative purposes, with little benefit, and 2 for 
possible cure. One of the latter patients refused 
surgery, and the general condition of the other 
seemed too poor for operation. Both had small 
lesions, which were found to be malignant at 
biopsy. One was living and well eight years, and 
the other five and a half years after operation. 

Of 2 patients who were not treated, one died 
twenty-four hours after admission with perforation 
and peritonitis, and the other was almost moribund 
on admission. 
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SUMMARY 


Over a ten-year period 71 cases of carcinoma of 
the colon and rectum were seen. Of these, 49 were 
deemed to be operable, 4 of which were not treated 
radically for varying reasons. Forty-five were op- 
erated on for cure, with 1 postoperative death — a 
mortality of 2 percent. Twenty-eight of this group 
were treated three or more years ago, and 13 are still 
living and well —a three-year survival rate of 46 
per cent. Of 18 cases seen five or more years ago, 11 
were treated for possible cure, and 7 were treated 
palliatively. Five of the patients treated survived 
for five years or longer. 

The results leave much to be desired but are not 
wholly discouraging. 


Discussion 


Dr. Franx H. Laney (Boston): Three points ought to be 
stressed in connection with these cases, one of which has 
not been discussed. The principal one is that this is a 
favorable lesion, but even the satisfaction derived from the 
present good results ought not to mislead us regarding 
another fact that we have stressed again and again: the 
relation of polyps to cancer, and the need for everyone to 
think of polyps as possibly precancerous. 

Many patients have polyps. No one knows exactly what 
the incidence is, but it is probably at least 5 per cent. I 
urge again that every routine physical examination include 
a proctoscopic and sigmoidoscopic examination, which often 
discloses polyps that can be removed. It is obvious that 
not all of them are removed, but, on the other hand, with 
each polyp that is removed the chances that the patient 
will have a cancer are reduced. 

Proctoscopic examination of colostomies should be carried 
out after abdominoperineal resection because it is easy to 
proctoscope a colostomy before the patient goes home. 
There are definite occasions on which polyps are demon- 
strated that can be removed, and the patient may well be 
saved from another carcinoma. 

Surgeons are urged to review their personal experiences in 
operating on patients with carcinoma of the colon and 
rectum. I know that I have regarded as inoperable cases of 
carcinoma of the colon or rectum that would be considered 
operable today in terms of possible cure. 

The difference between growth by extension and true 
metastasis is again stressed. I have in the hospital today a 
woman who is ready to leave; she had a carcinoma of the 
rectosigmoid that had perforated into the bladder. She has 
had a resection of the sigmoid, removal of the left tube 
and ovary, ligation of the left ureter and resection of two 
thirds of the bladder. 

We used to think that these extensive procedures could 
not be done, but we have now done pital < sere abdomino- 
sacral resections of the rectum, together with total hysterec- 
tomy and removal of the tubes and ovaries, in 90 cases. 
Often, the uterus is involved only by contact extension. 
Carcinoma of the sigmoid is frequently found on top of the 
bladder and can be removed by local removal of the portion 
of the bladder involved, as in this series of cases recorded by 
Drs. Jameson and Mullins. They illustrate what can be 
done in relatively small communities if this group of cases 
can go into a limited number of hands. 

We must face facts, even if we do not like them, as I have 
learned over the years. In the beginning I was not adept 
at operations on the colon and rectum. It is only by experi- 
ence that one acquires the ability to handle these late cases 
—that is, those with contact extensions to the jejunum, 
those in which the perirenal fat is involved (in which all the 

erirenal fat can be excised) and those that, by contact, 
San involved other loops of bowel. 

I therefore re-emphasize the facts that these patients who 
have no other hope, provided they do not have distant 
metastases and the growth is only local, should all be given 
much better chances with more radical approaches than 
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we have often given them in the past, and that many of 
them will probably enter the group with five-year non- 
recurrence rates. 


Dr. Water G. Purppen (Salem, Massachusetts): I know 
that you are interested in the postoperative morbidity that 
results from the better preoperative and postoperative care 
with the use of antibiotic drugs in resection of the colon. 
Our last 8 cases of resection of the colon are of particular 
interest. 

From December 21, 1945, through September 17, 1946, 
8 patients, whose ages ranged from thirty-four to eighty-two 
years and whose average age was fifty-six years, were oper- 
ated on. There were 3 cases of carcinoma of the sigmoid, 
1 of carcinoma of the rectosigmoid, 1 of carcinoma of the 
transverse colon, 1 of carcinoma of the descending colon and 
1 of obstruction by a fibrofatty mass due to infolding of the 
wall of the bowel after a resection of a cancer of the ascending 
colon and ileocolostomy by the Mikulicz technic, as well as 
1 case of scar constriction of the sigmoid following a Mikulicz 
resection of a carcinoma of the sigmoid. 

In all cases carcinoma of the large bowel was present or had 
been present. 

The 2 patients in whom the lesions had previously been 
resected showed no evidence of recurrent disease. 

Sulfasuxidine was used in 3 cases, with an abnormal 
reaction to the drug in 1. Sulfathalidine was used in 5 cases, 
with no untoward reaction. The dosage for both drugs was 
the same — namely, 6 gm. a day given in l-gm. doses at 
intervals of four hours. Usually, at 10 p.m. the dose was 
2 gm., and the 2 a.m. dose was omitted. In the first 5 cases 
the drug was given for an average of three days before opera- 
tion, but in the last 3, which have occurred during the past 
three months, sulfathalidine was given for ten days before 
surgery was done. The average total preoperative dose was 
17 gm. in the first 5 patients, and 62 gm. in the last 3. 
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In the patient who appeared to be sensitive to sulfa. 
suxidine the drug was given into a defunctioned left colon, 
On the following day the temperature rose to 103°F., with. 
out a corresponding elevation of the pulse or any other signs 
or symptoms. Two days later the temperature was normal, 
and the resection was done without further complications, 
This patient was given 6 gm. of sulfasuxidine a day, by 
mouth, for two days before closure of the colostomy. She 
seemed to have no drug fever at that time, but the tempera- 
ture rose to 102°F. each day for three days after the colos- 
tomy had been closed — there was no wound sepsis or other 
explanation for the fever. This case is the only one of this 
group in which the temperature rose above 100.6°F. after 
large-bowel anastomosis by the open technic. 

In the patient with carcinoma of the descending colon, a 
transverse colostomy had previously been performed. In 
the remaining 7 cases, cecostomy was performed in 5 — 
in 3 as a complementary procedure, in 1 as an emergency 
for complete obstruction of the sigmoid and in 1 as a pre. 
liminary operation to resection of the transverse colon. 

In each case the colon was widely opened and sutured by 
the open technic. ‘Resection of the bowel was done in each 
case except the one with obstruction following a Mikulicz 
right colectomy. 

One resection of the sigmoid for scar obstruction was done 
without proximal vent except that provided by a Harris 
tube in the small bowel. 

Gas was passed by rectum in 7 of the 8 cases in an average 
of three and a half days after the resection, and a bowel 
movement by rectum occurred on the average in slightly 
less than seven and a half days. 

All wounds were treated by the method of delayed primary 
closure, the fascia being closed with interrupted No. 30 
cotton suture, and the skin edges being closed by drawing up 
of the sutures or by clips on the second day. There was 
no wound sepsis. 


CLINICAL NOTE 


TUBERCULOSIS IN THE AGED 
Report oF A CASE 
Davip C. Ditmore, M.D.* 


BOSTON 


ILLER and Henderson! state that one of the 
greatest deficiencies in tuberculosis control 
has been the failure to make sufficient use of case- 
finding technics in the discovery of the elderly per- 
son with undiagnosed pulmonary tuberculosis. 
Meyers? believes that the presence of communicable 
pulmonary tuberculosis in persons over fifty years of 
age is higher than that in any other age period. The 
frequency of tuberculosis in the aged has been noted 
by others.*-5 
Laird® observes that the death rate from tuber- 
culosis per 100,000 population in people over seventy 
years of age in 1940 was 91 for men and 68 for 
women and that, since there are 4,250,000 people 
over seventy years of age in the United States, the 
total number of deaths is not inconsiderable. Jen- 
nings’ asserts that one of the persistent misconcep- 
tions held by the general public about tuberculosis 
*Instructor, Department of Proctology, Boston University School of 


Medicine; proctologist, Carney Hospital; consulting proctologist, Brooks 
Hospital. 


is that it never occurs in older age groups. He claims 
that even in medical circles the impression is cur- 
rent that old age affords protection against tuber- 
culosis. Of 7212 patients admitted to Glen Lake 
Sanatorium, however, 13.8 per cent were over fifty 
years of age’; in 1 of these, a woman, the diagnosis 
was made for the first time at the age of sixty- 
four. Mariette® states that the oldest patient he 
remembers was a man ninety-four years of age at the 
time of admission to an institution. 

The following case illustrates the necessity of 
bearing constantly in mind the possibility of tuber- 
culosis in the aged as well as in the young patient. 
Such cases, when unrecognized, represent a danger 
to the community. 


H. N. M., a 71-year-old man, was referred for examina- 
tion on December 27, 1946. He stated that until 7 weeks 
previously he had always been perfectly well. Soreness at 
defecation had been present since that time, and it had been 
difficult to keep himself clean because of a discharge from 
the anus. He denied ever having a temperature, cough, 
sputum or weight loss. 

Examination of the anal canal disclosed the presence of two 
ulcers. One, located in the anterior commissure, was irregular 
in outline but measured approximately 1.5 cm. in the widest 
diameter. The other, which was located on the left posterior 
lateral quadrant of the anal canal and measured approx 
mately 3 cm. in length and 2 cm. in width, had the appearance 
of being the result of pressure from a pendulous extern 
hemorrhoid extending across the canal from right to left, 
the point of contact producing a pressure necrosis. . 

The edges of both ulcers consisted of a thin layer of skin 
without evidence of unusual thickening, induration or under- 
mining. The base was covered with small tufts of rather in- 
dolent-appearing granulation tissue, which did not bleed 
easily on trauma. The surface was bathed with a copious 
grayish-yellow discharge that was easily removed with @ 
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cotton-tipped applicator. Because of the unusual appearance 
of the ulcers, they were excised, and on examination showed 
changes typically present in tuberculosis. Ordinary treatment 
for 4 weeks produced no cure of the ulcers, but complete heal- 
ing occurred 2 weeks after the institution of streptomycin 
a 

_ the patient recalled that 2 years previously, 
while having financial difficulties, he had lost considerable 
weight, but he had attributed this to worry. He also admitted 
having a hacking cough in the morning and some sputum, 
which he thought to be due to an old sinus infection. 

A study of the sputum disclosed the presence of many 
colonies of Mycobacterium tuberculosis. X-ray examination of 
the chest showed a profuse mottling of all lobes of both lungs, 
having much the appearance of miliary tuberculosis. 
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MEDICAL PROGRESS 


“FOLIC ACID”: PTEROYLGLUTAMIC ACID AND RELATED SUBSTANCES (Concluded)* 


FREDERICK SARGENT, II, M.D.f 


CHICAGO 


THERAPEUTIC UsEs 


The diseases in which pteroylglutamic acid has 
proved to be therapeutically effective are as follows: 
blood dyscrasias, including Addisonian pernicious 
anemia (hematologic phase), megaloblastic anemia 
of infancy, (?) refractory megaloblastic anemia, (?) 
tropical macrocytic anemia, nutritional neutropenia 
and nutritional macrocytic anemia, both primary 
(due to poor diet) and secondary (associated with 
pregnancy, pellagra, some cases of sprue syndrome, 
chronic alcoholism, gastric carcinoma and gastric 
resection); and gastrointestinal disturbances, such 
as certain cases of tropical and nontropical sprue, 
chronic diarrhea and celiac disease. 

Conditions that have failed to respond to pteroyl- 
glutamic acid are certain blood dyscrasias (the neuro- 
logic phase of Addisonian pernicious anemia, idio- 
pathic and secondary hypoplastic and aplastic 
anemia, hypochromic anemia of iron deficiency, 
anemia associated with cancer, leukemia and lym- 
phoma, leukopenia following x-ray therapy, idio- 
pathic agranulocytosis, agranulocytosis due to sulfon- 
amides, thiouracil, arsenicals, aminopyrine and so 
forth and idiopathic and symptomatic thrombo- 
cytopenic purpura) and gastrointestinal disturb- 
ances, including idiopathic ulcerative colitis and 
certain cases of celiac disease, nontropical sprue and 
tropical sprue. . 

Only the more important of these diseases are con- 
sidered below. 


Addisonian Pernicious Anemia 


Addisonian pernicious anemia is characterized by 
a disturbance of hematopoiesis and by combined- 


*Based on a talk presented at a meeting of the Pegg Society of Boston 
University School a Medicine, Boston, on April 7, 7. 


tFormerly, fourth-year student, Boston University School of Medicine. 


system disease. Because these two phases re- 
spond differently to therapy with pteroylglutamic 
acid, each must be considered separately. Many 
cases of pernicious anemia in hematologic relapse 
have already been treated with this vitamin, with 
results that may be summarized as follows. In 
the peripheral blood, the reticulocytes begin to 
increase on the fourth to the sixth day, reaching a 
peak between the seventh and tenth days. The 
reticulocyte crisis is followed by a gradual rise in 
the red-cell count and the hemoglobin. In many 
cases the total white-cell count mounts, and the 
platelets increase in number. Simultaneously, the 
bone marrow undergoes a change from the char- 
acteristic maturation arrest to a normoblastic 
picture. A number of investigators have reported 
that, in spite of prolonged treatment or large doses 
of pteroylglutamic acid, the reticulocytic crisis is 
submaximal and the red-cell count and hemoglobin 
never reach normal values.”* *® If such patients are 
further treated with liver extract, the red-cell count 
and hemoglobin rapidly reach normal values. 
Meyer” reports that in a few cases small oral doses 
of pteroylglutamic acid (5 mg. daily), in addition to 
0.5 unit of liver extract, often give a reticulocytosis 
greater than anticipated and that with such therapy 
the remission is complete. In contrast, Davidson 
and Girdwood?’ have occasionally achieved excellent 
hematopoietic responses with as little as 1 mg. of 
pteroylglutamic acid orally. Along with these 
hematologic improvements, the patient experiences 
a feeling of well-being, and the appetite returns to 
normal. Such symptoms as burning of the tongue, 
weakness, easy fatigability and dyspnea rapidly 
disappear.” 11, 12, 29 

In contrast to the success in managing the hema- 
tologic phase, treatment of the neurologic manifesta- 
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tions of pernicious anemia has been singularly 
disappointing. According to most authors pteroyl- 
glutamic acid does not cause a neurologic remission 
or prevent a neurologic relapse. The literature 
contains an increasing number of reports of patients 
with early symptoms of combined-system disease 
that fail to respond to pteroylglutamic acid treat- 
ment, with early neurologic manifestations that 
progress under treatment with pteroylglutamic acid 
and with no or few early neurologic manifestations 
who suddenly develop symptoms and signs of ad- 
vanced disturbance of nervous tissue. These ex- 


‘Taste 5. Neurologic Involvement in Patients Treated with Pteroylglutamic Acid Who Had No Neurologic 
Involvement at Beginning of Treatment. 


the central nervous system. The neurologic mani- 
festations may precede the onset of anemia, and in 
the majority of cases these symptoms are not 
correlated with the degree of anemia. The neuro. 
logic manifestations that occur in patients treated 
with pteroylglutamic acid have a relatively rapid 
onset — in many cases, actually explosive — and 
the symptoms and signs in these rapid and severe 
cases are referable to disturbance principally in the 
posterior columns. If it is granted that pernicious 
anemia is due to a deficiency of more than one 
substance, one of which is pteroylglutamic acid, 


Totat No. Cases 


ONSET OF 


Cases 


or CAsEs DEVELOPING SIGNS AFTER wito Rapip 
AuTHOR Sicns TREATMENT AND SEVERE SiTE OF INVOLVEMENT IN SEVERE Cases 
INVOLVEMENT 
NO. PER- mo, PERIPHERAL POSTERIOR LATERAL 
CENTAGE NERVES COLUMNS COLUMNS 
24 5 21 2-8 2 2 2 1 
Heinle and Welch™* ...... 47 3 6 ? 1* 1 1 ? 
11 3* 27 1%-3 3 3 ?1 
ae 14 5 36 ? ? ? ? ? 
Castle and Berks? ....... 5 1 20 11 1 1 1 0 


plosive relapses have usually occurred in patients in 
whom the hematologic phase of the disease has been 
controlled by pteroylglutamic acid therapy. Table 5 
summarizes the available reports on this neurologic 
relapse. Two points should be brought out: 17 per 
cent of patients with pernicious anemia treated 
with pteroylglutamic acid experience, within eight 
months after the beginning of treatment, either a 
gradual increase in neurologic manifestations or an 
explosive and severe neurologic relapse, most of 
the cases in these series undergoing the latter type 
of neurologic disturbance; and in cases developing 
the severe neurologic manifestations, the posterior 
columns uniformly tend to be extensively involved, 
the lateral columns being much less frequently and 
severely involved. 

How are these observations to be interpreted? 
Because on the one hand, the hematologic phase 
of this disease responds to treatment with pteroyl- 
glutamic acid whereas, on the other, the neuro- 
logic phase fails to respond, pernicious anemia is 
probably a multiple-deficiency disease. Further- 
more, it appears — as pointed out by Heinle and 
Welch*— that treatment of pernicious anemia 
with pteroylglutamic acid frequently precipitates, 
and indeed may even cause, the neurologic mani- 
festations, usually occurring after hematologic re- 
mission, and that these may not be identical with 
the syndrome called “‘combined-system disease.” 
Combined-system disease is characterized by the 
insidious onset of signs and symptoms attributable 
to degenerative changes in the peripheral nervous 
system and in the posterior and lateral columns of 


*Symptoms and signs, which were present at the start of treatment, progressed and rapidly became severe. 


may it not be concluded that correction of part of 
the deficiency accentuates the manifestations of 
the remainder of the deficiency? Such a situation 
often results in the course of treating a multiple 
avitaminosis with a single vitamin. Pteroylglutamic 
acid is the factor essential for the continuation of 


normoblastic blood formation.?? Because purified 
liver extract prevents or in part corrects the neuro- 
logic manifestations, such extracts must contain 
one or more substances essential for the mainte- 
nance of nervous tissue. 

The case for the use of pteroylglutamic acid in 
Addisonian pernicious anemia is by no means 
closed, for it may turn out that in combination 
with liver therapy a more satisfactory management 
may be achieved. In any case, the use of pteroyl- 
glutamic acid alone in the treatment of these cases 
is not at present recommended. 

The entry of a new therapeutic agent into the 
realm of medicaments naturally requires brief 
consideration of the relation between this substance 
and liver extract. In the process of purification 
pteroylglutamic acid is removed from the extract 
so that the final purified preparation contains only 
traces of this vitamin — an amount far less than 
that which is therapeutically effective. Pteroyl- 
glutamic acid, in contrast to liver extract, is equally 
effective orally and parenterally. Furthermore, this 
vitamin, unlike liver extract, fails to control the 
neurologic phase of pernicious anemia. It is appar- 
ent, then, that pteroylglutamic acid is not the 
principle in liver extract effective in pernicious 
anemia. Nor is it the extrinsic or the intrinsic 
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factor described by Castle. In addition, there is no 
anemia relieved by pteroylglutamic acid that does 
not alsorespond to therapy with liverextract.” These 
points comprise a list of disadvantages against the 
pteroylglutamic acid as the “new hope for anemic 
patients.” Do any advantages accrue from the 
use of this vitamin? Two features have been 
suggested: oral therapy obviates repeated injections, 
but weighed against the possibility of neurologic 
relapse, this can scarcely be considered an advan- 
tage; and pteroylglutamic acid may be employed 
when patients are allergic to liver extract.” Against 
the latter consideration is the fact that patients 
allergic to pork-liver extract react satisfactorily to 
beef-liver extract given parcnterally.® 


Blood Dyscrasias of Nutritional Origin 


The megaloblastic anemias of nutritional origin 
that respond to pteroylglutamic acid may be due 
either primarily to a poor diet or to secondary 
nutritive failure consequent to anorexia, poor 
absorption and utilization or increased require- 
ments. The secondary cases are seen in such condi- 
tions as pellagra, pregnancy, the sprue syndrome, 
chronic alcoholism and gastric carcinoma. In cases 
of sprue, as pointed out below, the hematopoietic 
disturbance frequently fails to respond to therapy 
with pteroylglutamic acid. When neutropenia or 
thrombocytopenia occurs as a manifestation of 
nutritive failure, an increase in leukocytes and 
platelets will follow the administration of pteroyl- 
glutamic acid. If, however, the anemia is normo- 
blastic or hypochromic (due to an iron deficiency) 
and the neutropenia and thrombocytopenia are 
idiopathic or secondary, administration of this 
nutrient effects no hematologic response. 


Refractory Megaloblastic Anemia 


Some cases of macrocytic anemia that present 
blood and bone-marrow pictures indistinguishable 
from pernicious anemia have no achlorhydria and 
fail to respond to parenteral purified liver extract. 
Such cases, however, respond to administration of 
crude extracts and yeast. These cases, which are 
called “refractory megaloblastic anemia,” probably 
arise from poor dietary habits. Wills and her 
associates 45 have described such cases from India, 
suggesting that the name “tropical macrocytic 
anemia”’ be used to designate the condition. Wills*® 
has produced a macrocytic anemia with a megalo- 
blastic marrow in monkeys by the administration 
of a poor diet similar to that eaten by human 
patients with tropical macrocytic anemia. This 
monkey anemia is refractory to parenteral purified 
liver, but responds to a relatively purified substance 
from yeast preparations. Watson and Castle‘? sug- 
gest that this factor be called the Wills factor. The 
relations between the Wills factor and pteroyl- 
glutamic acid or between Wills monkey anemia and 
vitamin M deficiency have not been established, 
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but some workers have assumed that the two sub- 
stances — pteroylglutamic acid and the Wills factor 
— are closely related, if not identical.’ 

One test of the relation between these substances 
is whether or not refractory megaloblastic anemia 
will respond to the administration of pteroyl- 
glutamic acid. Some cases called “refractory 
megaloblastic anemia” have been successfully 
treated with pteroylglutamic acid, but the criteria 
for so designating these particular cases is not clear. 
Two cases in this series seemed to fulfill the criteria 
for a diagnosis of refractory megaloblastic anemia. 
The patients showed a partial hematologic response 
to pteroylglutamic acid and were completely cured 
by further treatment with crude liver extract. One 
patient had a marked reticulocytosis on two occa- 
sions three weeks apart after treatment with purified 
liver extract, although there was no appreciable 
change in the red-cell count or the hemoglobin.?’ 
One wonders if this case might not also have re- 
sponded to purified liver extract if more than two 
injections had been tried. The results of this study 
suggest, however, that the Wills factor and pteroyl- 
glutamic acid are not identical. 


Aplastic Anemia 

Although most authors? 27: report that aplastic 
anemia does not respond to pteroylglutamic acid, a 
few long-standing cases have shown variable but 
incomplete remissions following prolonged treatment 
with massive doses of pteroylglutamic acid.“* The 
possibility that these patients were not merely 
undergoing spontaneous remissions was not satis- 
factorily ruled out. 


Sprue Syndrome 


The sprue syndrome consists of celiac disease in 
children and tropical and nontropical sprue in 
adults. There are a variety of reports in the litera- 
ture concerning the response of this syndrome to 
pteroylglutamic acid. 

Six cases of celiac disease have been treated with 
pteroylglutamic acid. In 3, a megaloblastic anemia 
accompanied the gastrointestinal disturbance. These 
cases have been reported only in summary, but they 
apparently responded with rapid clinical and hemato- 
logic improvement.‘ 5° Three other patients with 
hypochromic anemia were not benefited by pteroyl- 
glutamic acid. 

In the cases of nontropical and tropical sprue, 
there is likewise wide divergence of opinion regard- 
ing the usefulness of pteroylglutamic acid. So far 
as the associated anemia is concerned, some investi- 
gators!® 23, 29, 38,5254 report striking improvement, 
whereas others®!: 4. 55 report no improvement. Part 
of the variation in response seems to be due to the 
degree of anemia at the beginning of treatment with 
pteroylglutamic acid. This vitamin fails to effect a 
complete remission of the anemia. If the anemia is 
severe, there will be striking improvement, but the 
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remission will be incomplete. If the anemia is only 
moderate (a red-cell count of about 4,000,000) 
there may be no response. These results suggest 
that in some cases of the sprue syndrome there is a 
deficiency of the Wills factor, as well as of pteroyl- 
glutamic acid. Many authors!® %, 29, 88, 51-5 report 
that the clinical improvement in cases of tropical 
and nontropical sprue is remarkable and dramatic. 
There is rapid restoration of appetite and sense of 
well-being. Epigastric distress disappears. More 
slowly, the body weight is restored to normal. Some 
cases fail to respond permanently, although they 
may show temporary improvement.®® 

Together with clinical improvement, there is 
marked improvement in gastrointestinal function. 
The bowel movements decrease in number and 
become normal in odor, color and consistence. The 
gastrointestinal mucosa is restored to its normal 
condition. Davidson and Girdwood® point out 
that in their series of 7 cases the most remarkable 
improvement of intestinal function occurred about 
the fifth day after the beginning of treatment with 
pteroylglutamic acid. 

Metabolic improvement has also been noted by 
some workers. The blood levels of carotene and 
vitamins A and E are increased.? Some workers’: #8 
have reported restoration of glucose tolerance to 
normal. Others®! have been unable to detect much 
change in fat absorption. 

Further clinical study will be required before a 
final evaluation of the place of pteroylglutamic acid 
in the management of the sprue syndrome can be 
made. The hematologic results suggest that some 
other substances are necessary for a complete remis- 
sion. The complicating roles of intestinal infestation 
with bacteria and parasites and of poor nutrition 
have not been adequately studied. A recent report 
by Suarez et al.?® emphasizes the fact that the 
response of this syndrome to pteroylglutamic acid 
may be facilitated by an accompanying adequate 
diet. 


Other Gastrointestinal Disturbances 
Carruthers!® reports that 6 cases of chronic 
diarrhea of six weeks’ to six months’ duration of 


diverse etiology responded promptly to pteroyl- 
glutamic acid. All these patients had failed to 
respond’ to specific or symptomatic treatment. 
When 40 to 60 mg. of pteroylglutamic acid had 
been given daily by mouth for two to five days, the 
diarrhea rapidly cleared, and there was general 
clinical improvement. The author suggests that a 
nutritional factor probably prolonged the abnormal 
stools. 

Five cases of idiopathic ulcerative colitis have been 
treated unsuccessfully with pteroylglutamic acid.?7 
Two of the patients apparently became worse 
during the course of therapy. 
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Cancer 


From the experimental laboratory comes sugges. 
tive evidence that pteroylglutamic acid and related 
substances play a role in the growth of neoplastic 
tissue. Lewisohn and his associates®*® have shown 
that, in spontaneous breast cancer in mice, pteroy]- 
triglutamic acid (fermentation L. casei factor) given 
intravenously daily in doses of 5 mg. for four to 
six weeks caused complete regression of the neo- 
plastic growth in about a third of the test animals. 
Pteroylglutamic acid (liver L. casei factor) in doses 
of 5 and 100 mg. intravenously did not cause 
appreciable regression of neoplastic tissue. In 
fact, as compared with the controls, the incidence of 
lung metastases seemed greater. Perhaps other 


pteroylpolyglutamic acids that will prove efficacious 
in the treatment of human cancer will be synthesized. 


SUMMARY 


A review of the current literature reveals that the 
newest member of the vitamin B complex — 
popularly called “folic acid” — may prove effective 
in the management of a variety of blood disorders 
and certain abnormal gastrointestinal conditions. 

This vitamin has been isolated and synthesized. 
Its chemical name is pteroylglutamic acid. Pteroyl- 
glutamic acid is identical with the Lactobacillus 
casei factor necessary for growth of L. casei, vita- 
min B, necessary for growth and hematopoiesis in 
the chick and vitamin M, which prevents cytopenia 
and a fatal sprue-like syndrome in monkeys. The 
related substances, pteroic acid and pteroyltri- 
glutamic acid (the active principle in fermentation 
L. casei factor), have been synthesized. The active 
material in the vitamin B, conjugate (or “folic acid” 
conjugate) has been identified as pteroylheptaglu- 
tamic acid, but this heptapeptide has not yet been 
synthesized. A compound containing thirteen 
molecules of glutamic acid has also been isolated 
from yeast. 

An enzyme that hydrolyzes the tripeptides and 
heptapeptides to glutamic as well as pteroylglutamic 
acid has been discovered. This enzyme, known as 
vitamin B, conjugase, is abundant in such animal 
tissues as liver, kidney, pancreas and bone marrow. 

Foods have been found to contain an unidentified 
substance — conjugase inhibitor — that impedes the 
hydrolytic activity of the enzyme vitamin B, 
conjugase. 

Pteroylglutamic acid is widely distributed in 
nature but the amount present even in the best 
sources, such as spinach and liver, is only of the 
order of 100 microgm. per 100 gm. The amount of 
pteroylglutamic acid in the ordinary diet is far 
less than that which is therapeutically effective. 
Until the nutritional requirements for this vitamin 
are known, however, a final evaluation of the rich- 
ness of the nutrient in nature cannot be made. 
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Most of the naturally occurring vitamin is present 
as pteroylheptaglutamic acid. 

The important deficiency symptoms due to lack 
of this essential nutrient are failure of growth, 
cytologic disturbances and gastrointestinal disorders. 
The mode of action of pteroylglutamic acid is 
unknown, but it has been shown that although the 
heptapeptide is not efficiently utilized by patients 
with Addisonian pernicious anemia, pteroylglutamic 
acid can be utilized to some extent. The inability 
to make use of the heptapeptide is apparently due 
to failure to neutralize conjugase inhibitor. 

Pteroylglutamic acid is nontoxic for animals and 
is without toxic effect in large doses given orally or 
intramuscularly to man. Intravenous administra- 
tion to human patients, however, is not recom- 
mended because of several cases of shock-like re- 
action that have followed when this route has been 
used. 

The currently recommended therapeutic dosage is 
10 mg. orally each day. For maintenance 5 to 10 
mg. daily has been found effective in most cases. 

Pteroylglutamic acid has proved effective in the 
treatment of a variety of blood dyscrasias, including 
Addisonian pernicious anemia, nutritional macro- 
cytic anemia and neutropenia, macrocytic anemias 
of infancy and pregnancy and macrocytic anemias 
following gastric resection. The evidence for the 
response of refractory megaloblastic anemia to 
pteroylglutamic acid is still incomplete. An occa- 
sional case of aplastic anemia may respond to this 
vitamin. 

There is no anemia that responds to sent 
glutamic acid that does not also respond to liver 
extract. 

Pteroylglutamic acid does not cause a neurologic 
remission, nor does it prevent a neurologic relapse 
among patients with Addisonian pernicious anemia. 
Indeed, in some cases it seems to precipitate or 
cause a sudden outbreak of symptoms and signs 
due to predominant disturbance in the posterior 
columns. For these reasons, management of Addi- 
sonian pernicious anemia with pteroylglutamic 
acid is not recommended. 

Pteroylglutamic acid has no place in the man- 
agement of hypochromic anemia due to iron defi- 
ciency; anemias associated with cancer, leukemia 
and lymphomas; and idiopathic and secondary 
(symptomatic) hypoplastic anemia, aplastic anemia, 
agranulocytosis and thrombocytopenic purpura. 

Evaluation of the effectiveness of pteroylglutamic 
acid in the treatment of the sprue syndrome is 
difficult, for different investigators have reported 
both successes and failures. More exact definition 
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of the clinical entities being studied is probably 
needed. 

Some cases of “chronic diarrhea” due to nutritive 
failure are benefited by pteroylglutamic acid. 

No benefit accrues from the use of this nutrient 
in idiopathic ulcerative colitis. In fact, some 
patients seem to be made worse by such treatment. 

Because fundamental knowledge concerning the 
action of pteroylglutamic acid is still limited and 
because a full clinical trial has not been made, 
it is too early to venture an opinion on the final 
place of this nutrient in therapeutics. 


I am indebted to Drs. William B. Castle and Lionel Berk, 
of the Boston City Hospital, for assistance in the prepara- 
tion of this review. 


Presbyterian Hospital 
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CASE 33451 


PRESENTATION OF CASE 


A seventy-six-year-old woman was admitted to the 
hospital because of abdominal pain. 

For three years the patient had attacks of pain in 
the right lower quadrant of the abdomen, lasting 
only a few hours and associated with some con- 
stipation during these attacks. Eight days before 
admission, while riding in a car, she had a brief at- 
tack of pain, and finally, three days later, the pain 
became persistent. It radiated from the right lower 
quadrant to the back and to the left side of the ab- 
domen but was not crampy in character. It was 
associated with nausea and vomiting of all solid 
food. There was no bowel movement in this inter- 
val, but she was able to pass gas. 

The past illnesses and operations included an ap- 
pendectomy thirty-five years before entry, a left 
salpingo-oophorectomy before entry, thyroidectomy 
twenty years before entry and a coronary throm- 
bosis nine years before entry. She had had a Parkin- 
sonian tumor for years. She had anginal attacks 
and had recently been taking digitalis. 

Physical examination revealed a well nourished, 
dehydrated woman with a Parkinsonian tremor of 
the left arm and leg. The heart was enlarged, the 
border of cardiac dullness extending to the left. The 
whole abdomen was tender, especially in the right 
lower quadrant, where there was an exquisitely ten- 
der palpable mass measuring about 9 cm. in di- 
ameter. This mass was also palpated in the right 
fornix on pelvic examination. Peristalsis was normal. 

The temperature was 98°F., the pulse 95, and the 
respirations 22. The blood pressure was 250 sys- 
tolic, 120 diastolic.: 

Examination of the blood disclosed a hemoglobin 
of 16 gm. and a white-cell count of 11,400, with 86 
per cent neutrophils. The nonprotein nitrogen was 
47 mg., the fasting blood sugar 112 mg. per cent, 
the total protein 6.5 gm. per 100 cc., and the 
chloride 89 milliequiv. per liter. A routine urine 
examination was negative. 

A plain film of the abdomen showed gas-filled loops 
of small and large bowel. No gas was seen in the left 
colon distal to the hepatic flexure. 
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An operation was performed six hours after ad. 
mission. 


DIFFERENTIAL DIAGNOsIS 


Dr. Marsuatt K. Bartietr: May we see the 
x-ray films? 

Dr. Stantey M. Wyman: The gas-filled colon de- 
scribed is seen extending from the region of the 
cecum to the splenic flexure. I cannot trace it with 
certainty below that point. There is some gas in 
the small bowel, but the bowel does not appear 
dilated. There are no areas of unusual calcification. 
I cannot outline the mass that is described. 

Dr. Bartiett: I was hoping for more help but 
must proceed with what is given. This patient was 
seventy-six years old and had a past history of two 
laparotomies and, in the past three years, attacks of 
pain in the right lower quadrant, usually lasting only 
a short time. The attack that brought her to the 
hospital lasted for five days, and the pain was 
described as always being in the right lower quadrant 
with radiation to the back and left side. It was not 
crampy, but had been associated with vomiting. 
What processes would cause that picture, together 
with the physical finding of an exquisitely tender 
mass palpable in the right lower quadrant and also 
felt by pelvic examination? Of course the first 
thing that comes to mind in a person with previous 
abdominal surgery is intestinal obstruction. Favor- 
ing that is the fact that she had not had a bowel 
movement for five days, although she had been able 
to pass gas during that period. To explain the mass 
we must assume that she had a loop of bowel that 
in some way became incarcerated or strangulated. 
It seems to me that at the end of five days with 
a situation of that kind there would have been more 
x-ray evidence of dilated small bowel than we have. 
I do not see how we can explain this picture of in- 
testinal obstruction on the basis of something in the 
colon. Because of the situation in the right lower 
quadrant it would have to be something in the 
cecum presumably. Certainly, from the x-ray pic- 
ture there was more gas in the right colon than else- 
where in the bowel. I therefore do not believe that 
this case will fit that picture. 

What else could it have been? The appendix has 
been ruled out because it had been removed. There 
is the technical possibility of a residual section of 
appendix that developed into an abscess, but I can- 
not quite picture this as an abscess in the right 
lower quadrant. 
moderate elevation of the white-cell count seem to 


me rather against something that had perforated 


and formed an abscess. Another fairly remote pos- 
sibility is a Meckel’s diverticulum. If it were diver- 
ticulitis of the sigmoid it would be more likely to be 
on the other side. A single diverticulum of the cecum 
is occasionally seen but is certainly rare, and again 
one would have to assume that it started with an 
acute inflammatory process with perforation and 
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abscess formation. I think that the picture would 
have been a little different if this had been an 
abscess from any source. 

Regional enteritis must be thought of, but there is 
no particular feature of the history to point in that 
direction. I suppose that in that condition a pal- 
pable mass can be formed, but I do not believe that 
it would have been of the type described in this case 
unless, again, it had perforated, with abscess forma- 
tion. 

How about the pelvis as a source of this patient’s 
problem? The left tube and ovary had been re- 
moved for a condition the nature of which we do not 
know. To the best of our knowledge the right tube 
and ovary and the uterus were still present. Noth- 
ing is said in the history about the menstrual cycle. 
We can assume, however, that the menopause had 
occurred many years previously. It seems to me that 
an ovarian cyst is a definite possibility. At her age 
that is more likely than a fibroid with a twisted 
pedicle. I therefore believe the diagnosis of a 
twisted cyst best explains the sudden onset, the 
presence of an exquisitely tender mass at the end of 
five days, the normal temperature and the moderate 
elevation of the white-cell count. 


CurnicaL D1acnosis 


Twisted ovarian cyst. 
Dr. Bart DiaGnosis 
Ovarian cyst, with twisted pedicle. 
AnatomicaL D1aGNosEs 


Carcinoids of ileum, with metastasis to mesenteric 
lymph nodes. 
Voloulus of ileum. 


Patuo.ocicaL Discussion 


Dr. Francis IncERsOLL: My preoperative diag- 
nosis was a twisted ovarian cyst. When the abdomen 
was opened a gangrenous loop of small bowel pre- 
sented. On the mesenteric border of the bowel there 
was a hard area, and deep in the mesentery of the 
bowel there was a similar hard mass. Farther up 
in the ileum there was a small nodule in the bowel 
wall. The bowel was infarcted because of a three- 
quarter turn at the level of the mass in the mesen- 
tery. Inspection of the ovaries and exploration of 
the abdomen failed to show any evidence of cancer 
or evidence of anything that might be connected 
with the two nodules previously mentioned. Three 
feet of gangrenous terminal ileum were resected, and 
a side-to-side anastomosis between ileum and cecum 
was performed. 

Dr. Benjamin CASTLEMAN: The specimen we re- 
ceived was a loop of bowel, about 90 cm. long, the 
middle third of which was thickened and gangrenous. 
This gangrenous loop was twisted and adherent 
around an infiltrating mesenteric mass. On opening 
the bowel we found in the region of the interad- 
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herence a submucosal tumor about 2.5 cm. in di- 
ameter invading the wall of the bowel, but there was | 
a definite space between the mesenteric mass and 
this nodule. We noted a smaller but similar nodule 
about 25 cm. away from the first nodule. 

Microscopical examination of these two tumors 
showed them to be argentiffinomas or carcinoids, 
and the mesenteric mass proved to be a metastasis 
from one of the tumors. The carcinoid of the small 
bowel is a slowly growing tumor, and this one must 
have been present for years, finally metastasizing 
to one of the regional nodes. It was the mesenteric 
metastasis that had produced the adherence and the 
volvulus. Dr. Ingersoll, will you describe the course 
following operation? 

Dr. InGcERsotL: The patient was an elderly 
woman, and we were pleased for the next ten days 
that the progress was satisfactory. During that 
time she passed a little gas and had a moderate 


amount of drainage from the nasal tube, and we 


thought that she was over the worst part of the ill- 
ness. On the eighth and ninth days, however, she 
was nauseated and passed gas and watery move- 
ments by rectum. On the eleventh day she was 
again nauseated. Physical examination revealed 
active peristalsis, but there was a mass in the right 
upper quadrant. This mass seemed to be connected 
with the liver. It was quite discrete and very easy 
to feel. There was no spasm except over the mass, 
and the rest of the abdomen was soft and non- 
tender. She was jaundiced. It was apparent that 
she was a desperately ill woman, and that nothing 
further surgically could be done at that time. She 
was given supportive therapy and had a shaking 
chill in the afternoon and another in the evening. 
At 4 in the afternoon she was quite deeply jaundiced, 
and the pulse, which had been 88 in the morning, 
was 130, and the temperature was 105°F. The house 
officers were called late that night and said that she 
was more deeply jaundiced than she had been at 6 
or 7 in the evening, when I had seen her. She died 
early in the morning. : 

Dr. CasTLEMAN: Autopsy showed an acute con- 
dition of the gall bladder, which was distended, 
markedly injected and covered with fibrin. A small 
stone, 1 cm. above the ampulla of Vater in the com- 
mon bile duct, was completely obstructing the 
lumen. No other stones were found in the bile ducts 
or gall bladder. The liver was enlarged and deep 
green. 


CASE 33452 


PRESENTATION OF CASE 


A seventy-two-year-old Negro entered the hos- 
pital because of swelling in the neck. 

Seven months before admission a swelling in the 
neck had been noted in the Out Patient Depart- 
ment of.a neighboring hospital, and since that time 
the patient had observed that it did not change 
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appreciably in size. There had been no difficulty 
in breathing or swallowing and no toxic symptoms. 
He had lost 30 pounds in weight during the year 
prior to admission. Scoliosis of the spine had been 
present all his life and had become somewhat worse 
during the few years prior to admission. Twenty- 
one years before admission cough, weakness, weight 
loss and chest pain were noted, and a diagnosis of 
tuberculosis was made. Treatment consisted of rest 
at home, and apparent recovery ensued. There 
had been no hemoptysis and no recent cough. 
During the two months before admission he had 
been bothered by dyspnea and left precordial pain 
on exertion. There was no ankle swelling. 

The patient admitted to having had gonorrhea in 
his youth and during the three years before admis- 
sion suffered from urinary hesitancy and a weak 
stream. A year after the onset of these complaints 
a sinus appeared in the perineum, which drained 
pus but never urine or fecal material. This never 
actually bothered him until three months before 
admission, when he noted the onset of frequency of 
urination associated with considerable perineal pain. 
There was also pain on moving the bowels. For 
two weeks before admission he had been bothered 
by marked anorexia and occasional attacks of “dry 
heaves.” He admitted to having always liked 
cabbage and to having eaten much of it all his life. 

Physical examination showed a well developed 
but emaciated man. The thyroid gland was dif- 
fusely enlarged to about four times the normal size, 
moderately firm and nontender. No bruit was 
heard. The spine showed moderate scoliosis, with 
convexity to the right in the dorsal region and to 
the left in the lumbar region. There were dullness, 
decreased breath sounds and tubular breathing over 
the left apex and a high diaphragm without move- 
ment on the left side. Over the right apex the breath 
sounds had a tubular quality, and whispered voice 
was increased. The heart was enlarged to percus- 
_ sion; the sounds were of fair quality, and there were 
occasional premature beats with compensatory 
pause and no pulse deficit but notable variation in 
force of beat. No murmurs were heard. There was 
moderate costovertebral-angle tenderness. The right 
testicle was atrophic, and the cord was thickened. 
There was a sinus at the perineoscrotal angle. 
Rectal examination was unsatisfactory because of 
extreme generalized tenderness. 

The temperature was 99°F., the pulse 80, and 
the respirations 20. The blood pressure was 120 
systolic, 70 diastolic. 

The urine showed a ++-+-+ test for albumin and 
contained innumerable white cells. The hemoglobin 
was 98 gm. per 100 cc., and the white-cell count 
19,500, with 81 per cent neutrophils. The non- 


protein nitrogen was 70 mg. per 100 cc. A smear 
from the perineal sinus was negative for ,acid-fast 
bacilli. 


Urine cultures revealed abundant colon 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 6, 1947 


bacilli and nonhemolytic streptococci. Smears 
showed no tubercle bacilli. 

An x-ray film of the chest disclosed marked 
kyphoscoliosis. The left leaf of the diaphragm and 
the left border of the heart could not be traced, 
and only a few cystic areas of lung could be seen 
on the left side. The right lung showed mottled 
areas of increased density scattered throughout all 
lung fields, particularly at the apex. The hospital 
course was febrile, with temperatures as high as 
102.5°F. and with white-cell counts as high as 
38,000. Catheterization revealed 3000 cc. of residual 
urine; the urethra was dilated, and a Foley catheter 
inserted. Digital examination on the third hospital 
day ruptured a perirectal abscess into the rectum. 
On the fifth hospital day the patient was found to 
be cold, clammy and unresponsive. The pulse was 
130, the respirations 40 and grunting, and the blood 
pressure 80 systolic, 20 diastolic. He died later on 
the same day. 


DIFFERENTIAL DIAGNOSIS 


Dr. Earte M. Cuapman: May we see the x-ray 
films? 

Dr. StantEY M. Wyman: It is impossible to 
outline the left leaf of the diaphragm. I cannot 
describe the heart, which is inadequately defined. 
The left side of the chest contains numerous, rather 
thick-walled, cyst-like areas, with no obvious fluid 
in the rounded areas. The possibility of a herniation 
of colon into the chest might be mentioned in pass- 
ing. I do not consider that very likely, however. 
This is the scoliotic spine, with kyphosis also ap- 
parent in the lateral view. Throughout the right 
lung there is mottled density, which is rather con- 
centrated at the apex. The density is somewhat 
linear but also rather soft and mottled in the lower 
two thirds of the lung field. I believe that this is old 
chronic disease in the left side of the chest. What is 
going on in the right side is hard to say. 

Dr. Cuapman: Does it look like active tubercu- 
losis to you? 

Dr. Wyman: It might be a bronchial spread or, 
less likely, a miliary spread of tuberculosis, although 
it does not look typical of the latter. I do not see 
cavity formation, but cavities might be concealed 
in the right apex. 

Dr. Cuapman: The physical findings were sug- 
gestive of cavitation. 

Dr. Wyman: In this view the rarefaction can be 
seen. It could be cavitation. 

Dr. Cuapman: Do you think that that is cystic 
disease of the lung on the left? 

Dr. Wyman: Yes; it might be due to.a sclerosing 
process, possibly tuberculous, with bronchial in- 
volvement. 

Dr. CuapmMan: The mechanical factor compress 
ing the left lung must be considered. We know 
that patients with severe scoliosis sometimes de- 
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yelop emphysematous blebs .as an attempt at 
compensation. 

Dr. Wyman: I think that this is more than 
emphysema. These are thick-walled, cyst-like areas 
in the lung, not thin-walled emphysematous blebs. 
Perhaps in keeping with that is the suggestion of 
thickening of the pleura along the lateral chest wall. 

Dr. CuapMaNn: It is not surprising that there was 
severe dyspnea. Evidently, the vital capacity was 
not determined, but I assume that it was markedly 
reduced. This man had known tuberculosis, and 
toward the end he must have had bilateral exten- 
sive tuberculosis with cavitation and with perhaps 
more recent spread on the right. An interesting 
clinical point in patients with this degree of tuber- 
culosis is that they have dyspnea out of proportion 
to the signs on examination. The history is com- 
patible with that diagnosis, but there was some- 
thing else going on — that is, a perirectal abscess, 
which was drained. In addition, the urine contained 
a great deal of albumin, and there were signs of 
uremia. The question arises, Was this on an ob- 
structive basis from the perirectal abscess, or, in 
the face of this long-standing disease, did the 


-patient have amyloid disease of the kidney? Little 


or nothing about renal function is indicated. It is 
stated that there was tenderness in the costo- 
vertebral angle and retention of urine, with 300 cc. 
of residual urine, and that the patient was in 
uremia. I do not see how it is possible to establish 
which of these two possibilities was present, but 
we must consider the possibility of amyloid disease 
of the kidney. 

Then we come to the matter of thyroid disease, 
because of this mass in the neck, and I assume 
that that is why I was asked to discuss this case. 
The patient first came to the hospital because of 
swelling of the neck, and a goiter could be felt that 
was about four times the size of a normal thyroid 
gland and was moderately firm and nontender. 

I wondered about thyroid hyperplasia, but there 
is no evidence in this record of symptoms or signs 
of hyperthyroidism, so that we can exclude that 
diagnosis. With all this tuberculosis in the body, — 
at least I assume it to have been that, — was this 
tuberculosis of the thyroid gland? That is extremely 
rare. It does happen, but tuberculosis in a gland as 
vascular as the thyroid is rare indeed. I doubt if 
we have ever seen a case in this hospital, although 
it has been reported. I have never seen a case, 
and I recall a recent case at the Baker Memorial 
with a hard nodular mass and the signs of tubercu- 
losis in which Dr. Donaldson operated, think- 
ing that it was tuberculosis of the thyroid gland. 
They were tuberculous nodes densely adherent to 
the gland but not invading it. Is that correct, 
Dr. Donaldson? 

Dr. Gorpon A. Dona.pson: That is my rec- 
ollection. 
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Dr. Cuapman: Another important point is that 
the mass was nontender. Tuberculous thyroiditis 
would produce signs of inflammation that would 
have been evident on physical examination. 

Could this have been amyloid disease of the 
kidney and the thyroid gland? One must consider 
amyloid in the thyroid gland. I had not been aware 
of that diagnosis until a case was discussed at 
Grand Rounds a few months ago of a man with 
rheumatoid arthritis, who had such a mass, which 
histologically proved to be amyloid. One must 
therefore keep that possibility in mind, but another 
case in the same year would be a great rarity. 
Simply on the law of chances, I should say that it 
was not amyloid. 

Since this man liked cabbage, which is one of the 
common goitrogens because of its content of cyanate 
ion, we come to the most likely possibility — that 
is, an iodine-deficiency goiter. Astwood! and the 
VanderLaans*® have recently explained the mech- 
anism by which this occurs. Another possibility is 
a type of thyroiditis known as Hashimoto struma. 
In some cases of the Hashimoto type giant-cell 
formation simulating tuberculosis has been de- 
scribed. If Dr. Mallory says that there were giant 
cells I can still say that does not prove the disease 
to have been tuberculosis. So much for the differen- 
tial diagnostic points concerning the thyroid gland. 

Then we come to the final episode. Why did this 
man die so abruptly? I am sure that I do not 
know. There are two or three things that come to 
mind. He was doing fairly well until he suffered 
the shock of rupture of the perirectal abscess. If 
he did not die from the shock of that, he might have 
had sepsis from it. He had kyphosis, the heart was 
enlarged, and he had premature beats, and irrita- 
bility of the heart, suggesting that the myocardium 
was not a very healthy one. As a terminal episode 
he may have had severe heart failure or cardiac 
infarction. I see no way of making the diagnosis. 

In conclusion, I shall say that he had tuberculo- 
sis, bilateral and extensive, with cavitation, peri- 
rectal abscess, questionable prostatic tuberculosis 
and questionable amyloid kidney with uremia, and 
that in my judgment this was an iodine-deficient 
goiter induced by goitrogens and not hyperplasia, 
or amyloid disease, tuberculosis or Hashimoto 
struma. 

Dr. Cuarves E. Ricnarps: I wonder why Dr. 
Chapman has not mentioned carcinoma in the diff- 


erential diagnosis. 

Dr. Cuapman: There is no mention of the gland’s 
being fixed. It seemed unlikely that it would be 
carcinoma, but I suppose that I could have included 
that diagnosis to be encyclopedic. 

Dr. Donatp S. Kine: I think that he had active 
tuberculosis, but I wonder if one could prove it. 
I should have to guess that he had it, but I am not 
absolutely certain. 
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Dr. Tracy B. Mattory: I almost hesitate to 
admit that this patient was in the hospital for 
five days and that no sputum examination was ever 
made. 

Proressor Herman: Siku: Perhaps blockage of 
the bronchus produced fibrosis of the lungs. 

Dr. Heten S. Pittman: When I first saw this 
man he was in the Out Patient Department, and I 
had no idea what was the matter basically. Obvi- 
ously, he had an enormous thyroid gland — not 
hard or tender and not fixed, but causing some 
pressure. I thought that he had Pott’s disease and 
a tuberculous draining abscess, secondary to that, 
and was quite sure that he had old pulmonary 
tuberculosis and arteriosclerotic heart disease. 

Dr. Cuapman: That is helpful, and it makes me 
think more of carcinoma, as Dr. Richards brought 
out. I thought that this was a stationary lesion. 
As you describe it, it makes one think of carcinoma 
simplex, a rapidly spreading type. The man was 
not very observant, and the thyroid gland seems 
to have been growing much faster than one would 
gather from the history. 

Dr. Pittman: The patient was not a careful 
observer, but our impression was that the gland 
was growing rapidly. 


CurnitcaL D1acNnoseEs 


Adenoma, nontoxic, of thyroid gland. 
Tuberculosis of vertebras. 
Perirectal abscess and prostatitis. 


Dr. Cuapman’s D1aGNosEs 


Tuberculosis, bilateral, extensive, with cavitation, 
Perirectal abscess. 

Prostatic tuberculosis? 

Amyloid kidney(?), with uremia. 

Iodine-deficient goiter (cyanate). 


ANATOMICAL D1AGNosEs 


Pulmonary tuberculosis, chronic. 

Bronchiectasis. 

Cor pulmonale, slight. 

Tuberculosis of prostate gland, seminal vesicles 
and epididymis, active. 

Amyloid goiter. 

Amyloid nephrosis, slight. 
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PaTHOLocIcAL Discussion 


Dr. Mattory: The heart did not show any 
coronary disease. It was slightly hypertrophied, 
particularly the right ventricle, justifying the 
diagnosis of cor pulmonale. This is not uncommon 
in kyphoscoliosis, but there was also severe pul. 
monary disease. The pulmonary picture was very 
complicated. There was extensive old tuberculosis, 
but it was mostly fibrous, with encapsulated caseous 
foci, and relatively inactive. The cavities that 
Dr. Wyman demonstrated were greatly dilated 
bronchi, which, at the time of autopsy, were filled 
with purulent secretions. I believe that bronchi- 
ectasis was perhaps the most important factor in 
the patient’s death. The vertebral column was, of 
course, greatly twisted, as the x-ray films show, but 
there were no collapsed vertebras that would per- 
mit a diagnosis of Pott’s disease. The most active 
tuberculosis found was in the lower urinary tract. 
The prostate, seminal vesicles and right epididymis 
all showed involvement. 

Our interest naturally centers around the thyroid 
gland, which showed parenchymal atrophy, great 
numbers of fat cells and masses of homogeneous 
material that had the staining reactions of amyloid. 
This makes the second amyloid goiter in a short 
time. Amyloid is a rare disease in this area. These 
are the only 2 cases of amyloid goiter that I have 
seen. Perhaps Professor Sikl is more familiar with 
them in his material in Prague. 

ProFessor S1kt: No. 

Dr. Louis K. Dani: Was there any amyloid 
anywhere else in the body? 

Dr. Mattory: Traces were present in the kidneys 
but not in the spleen, the liver or the adrenal 
glands — the other usual foci. 

Dr. Atxan G. Brattey: Is it apparent why the 
patient died? 

Dr. Mattiory: We have no explanation why he 
died or when he died. Patients with scoliosis are 
very prone to sudden cardiac death without any 
warning or premonitory signs. He had, in addition, 
active tuberculosis and severe bronchiectasis. Per- 
haps, as Dr. Chapman suggests, the rupture of the 
perirectal abscess was enough to tip the balance. 
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A WARNING REGARDING THE USE OF 
FOLIC ACID 


An alarming incidence has been reported of neu- 
rologic relapse or progression of pre-existing neuro- 
logic lesions in cases of pernicious anemia treated 
with folic acid, the term being used to indicate syn- 
thetic pteroylglutamic acid. Sargent’s review, pre- 
sented elsewhere in this issue of the Journal, places 
the incidence of such neurologic lesions at about 
20 per cent during a period of one year or less of 
therapy. More recent studies show an even higher 
tate. Ross! observed an incidence of over 50 per 
cent in 21 cases. In Wagley’s? series of 10 cases, 8 
developed neurologic lesions or progression of pre- 
existing lesions within eight days to twelve months 
after the institution of folic acid therapy. Two 
cases of sprue have been noted in which neurologic 
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lesions occurred during folic acid therapy.’ In one 
of these cases, the lesions recurred during a second 
course of folic acid therapy. These figures are ob- 
viously in striking contrast to the well known re- 
sults with therapy by liver extract or gastric prepa- 
rations, which in adequate dosage almost invariably 
arrest existing neurologic lesions or prevent the 
subsequent development of nerve changes. Indeed. 
these findings suggest that substitution of the newer 
remedy places the patient’s continued health in 
jeopardy. 

In most of the cases treated with folic acid the 
patients were subjectively in good health, and the 
red-cell count and hemoglobin had returned to 
normal levels at the time that the neurologic signs 
appeared. Increasing the dosage of folic acid never- 
theless failed to prevent progress of the neurologic 
lesions. These have occurred in cases receiving as 
much as 500 mg. daily, or about twenty-five times 
the average amount required for the relief of the 
hematologic abnormalities. It appears, therefore, 
that the neurologic changes cannot be ascribed to 
inadequate folic acid dosage. 

Three possible relations of folic acid to the neuro- 
logic disturbances exist. First, folic acid may merely 
be allowing the disease to run its natural course 
so far as the nervous system is concerned. This 
may actually have happened in some of the re- 
ported cases. In contrast to the neurologic signs 
in combined system disease, however, few cases 
have shown unequivocal evidence of lateral column 
involvement, despite severe and extensive posterior 
column disturbance. Secondly, Heinle and Welch‘ 
have suggested that folic acid in relieving one de- 
ficiency accentuates another, which is in turn re- 
sponsible for the neurologic changes, as occurs Oc- 
casionally with other members of the vitamin B 
complex. Thus, cure of pellegra by nicotinic acid 
may result in manifest thiamine deficiency. The 
third explanation is that folic acid may actually 
exert a positively deleterious influence on the nerv- 
ous system. Thus, by some close chemical relation 
to substances required to maintain the integrity of 
the nervous system, folic acid may competitively 
interfere with the nutrition of the spinal cord just 
as certain vitamin deficiencies in experimental 
animals may be caused by closely related chemicals. 
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Thiamine deficiency, for example, may be induced 
by the administration of pyrithiamine, and panto- 
thenic acid deficiency by pantoyltaurine. Ross* has 
recently suggested that pteroylglutamic acid may 
interfere with the metabolism of glutamic acid by 
the central nervous system, which, according to a 
preliminary observation by Pearson,$ 
do, at least in vitro. 


it appears to 


A positively injurious effect of folic acid therapy 
is consistent with the following features of the 
neurologic disturbance: in many cases an explosive 
onset and spread of the neurologic lesion has been 
noted. On the other hand, whereas combined system 
disease may start acutely, it does so only rarely. 
Several cases have been reported in which liver ex- 
tract had been taken sporadically and in amounts 
inadequate to maintain normal blood levels for 
periods as long as ten years, without the develop- 
ment of nerve lesions. Yet on changing to folic 
acid therapy the sudden onset of severe neurologic 
manifestations occurred within a few weeks.* Ross’ 
observed 1 case in which the addition of liver- 
extract therapy produced little if any improvement 
in the neurologic picture until folic acid adminis- 
tration was stopped. Indeed, the usual improvement 
in neurologic function occurring on withdrawal of 
folic acid and the institution of liver-extract therapy 
may be ascribed as much to the removal of the 
causative factor as to a response to the liver extract. 
Thus, giving liver extract with folic acid may not 
guarantee that neurologic disturbances will not de- 
velop. A further suggestion of a toxic action of 
folic acid is that the incidence of neurologic changes 
during folic acid therapy appears to parallel to some 
extent the dosage and frequency of administration. 
In cases treated with large daily doses of 25 to 50 
mg. the incidence has been highest, whereas in a 
series receiving only 75 mg. once a week, the in- 
cidence was but 1 out of 11 cases. A possible ex- 
planation is that a large portion of a single dose is 
lost in the urine within twenty-four hours and that 
consequently with weekly administration the nerv- 
ous system is exposed to very little folic acid in 
the intervening six days. 

The inadequacy of folic acid in the treatment of 
pernicious anemia is also noted in the incidence of 


glossitis with such therapy. In Hall’s’ series 7 pa- 
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tients showed glossitis before commencement of 
therapy. Three improved temporarily and then re. 
lapsed, and 1 became worse. In Wagley’s? series, 2 
patients developed glossitis for the first time while 
on folic acid therapy, and another showed marked 
increase in the soreness of the tongue and developed 
glossal petechiae. Such developments are virtually 
unknown with adequate therapy by liver or stomach 
preparations. 

Pteroylglutamic acid is the first hematopoietic 
substance in pernicious anemia to be chemically 
identified. When it became available in pure syn- 
thetic form about two years ago, it appeared likely 
to replace the older empirical but highly effective 
preparations of liver or stomach. Now, however, 
sufficient evidence has accumulated to justify a 
warning that synthetic pteroylglutamic acid (folic 
acid) should not be used in the treatment of per- 
nicious anemia. In view of the reports of folic-acid- 
induced neurologic lesions in sprue,’ this restriction 
should probably apply also to other nutritional 
Folic acid has failed to be 


effective in other conditions in which liver or stomach 


macrocytic anemias. 


preparations have also failed to benefit the patient. 
Consequently the use of folic acid as a therapeutic 
agent appears to offer no new benefit but only risk 
to the patient. 
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EPIDEMIC LEAD POISONING 


It 1s close to a century since the medical pro- 
fession began to warn the public of the danger of 
lead poisoning. They did it poetically in those days, 
too; Dr. Samuel L. Dana, of Newton, told the city 
officials of Lowell, “It is found by experience that 
the young, the delicate, soonest succumb under the 
effects of lead drank in their daily drink, and like 
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the dews of heaven, descending on all, the gentlest 
and fairest feel the chill which soon closes in death.’”! 

In recent years the public has been amply warned 
of the lead hazards by which it may be surrounded. 
Emphasis has sometimes been mistakenly placed 
by the medical profession, as when it warned against 
lead painted toys and children’s cribs only to find 
that none of the toy or crib manufacturers used 
lead in their paints.2 The vast expansion in the use 
of lead by modern civilization, however, makes a 
far wider field for exposure than that produced by 
painted surfaces, even including those painted with 
the brand that is reputed to “cover the world.” 

Approximately a million tons of lead are used each 
year in the United States. Symptoms from the 
absorption of this metal are now almost wholly 
confined to those who are exposed in industry. The 
largest single user of lead is the storage-battery in- 
dustry, and although poisoning may and does occur 
in this and other industries, it is, on the whole, well 
controlled. In nonindustrial life it is only under 
peculiar and unusual circumstances that lead poison- 
ing appears, but several epidemics, which extend 
back to 1933, have been recorded that seem to be 
difficult to approach from the point of view of public 
education. These epidemics were due to the use of 
discarded storage-battery casings for fuel. The cas- 
ings burn readily but are encrusted with lead salts, 
which become volatilized in the smoke and fumes. 
When such fumes escape through a leaky stove they 
can readily poison a whole family. The most re- 
cent account of this sort of epidemic appeared in 
an article by Cooper*® in which an outbreak in 
Staunton, Virginia, is described. Health authorities 
discovered that war-time scarcity of fuel had led 
a whole neighborhood into the habit of burning dis- 
carded battery casings, with the result that 17 
children were found to have latent or toxic lead 
poisoning. It is interesting to note that Dr. Cooper 
agrees with Dr. Dana, quoted above, for he writes 
concerning one aspect of the subject, “In epidemics 
of lead poisoning in which both children and adults 
have been exposed in the same manner and amount, 
children are uniformly found to be more susceptible, 
Particularly those under four years of age.” 

With the coming of colder weather, and with the 
continuation of a fuel supply that is neither abundant 
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nor cheap, a word of warning regarding this pos- 
sible source of lead poisoning may be appropriately 
placed in the minds of physicians, public-health 
officials and even legislators, for there could be a 
law to regulate the disposal of discarded battery 


casings — many less rational laws have been 


enacted. 
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MASSACHUSETTS MEDICAL SOCIETY 
BUREAU OF CLINICAL INFORMATION 


All secretaries of various medical groups, such 
as special societies and alumni assocjations, are re- 
quested to notify the Bureau of Clinical Informa- 
tion regarding scheduled meetings, annual dinners 
and so forth. If such data are on file, it is hoped 
that duplication of dates can be avoided. 


APPOINTMENT OF DR. H. QUIMBY 
GALLUPE 


Dr. H. Quimby Gallupe, of Waltham, has been 
appointed by the president of the Massachusetts 
Medical Society secretary pro tempore to complete 
the unexpired term of Dr. Joseph Garland, who re- 
signed to assume the editorship of the New England 
Journal of Medicine. Dr. Gallupe’s appointment 
dates from November 1, 1947, when his predecessor’s 
resignation became effective. 

Dr. Gallupe is well known to the members of the 
Society for the exceptional efficiency with which he 
has performed his duties as secretary of the Mas- 
sachusetts Board of Registration in Medicine over 
a period of nearly six years, and for his authorship 
of the Gallupe Plan, first put into operation at the 
Waltham Hospital two years ago. 

The new secretary graduated from Tufts College 
in 1911 and from Harvard Medical School in 1918. 
He is surgeon-in-chief of the Waltham Hospital. In 
addition to his position as secretary of the Board of 
Registration in Medicine he is secretary of the 
Board of Registration in Nursing, chairman of the 
Approving Authority for Medical Schools and secre- 
tary of the Approving Authority for Nursing 
Schools. In the Massachusetts Medical Society he 
has served long as councilor from the Middlesex. 
South District and, in addition, has been chairman of 
the Committee on Arrangements, chairman of the 
Committee on Membership and Finance and super- 
vising censor. 

His broad experience should be a distinct asset to 
the Society. 
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A HUNDRED YEARS AGO 


Dr. Henry J. Bigelow reports the unusual case of 
Jane McMurphy of Derry, New Hampshire. She 
is 17, small in stature, and of healthy appearance. 
Five years ago a piece of tobacco was inserted in her 
right ear by an old woman for earache. Of the piece 
of tobacco the patient saw no more at the time, but 
at the end of a month and for the subsequent months 
a physician succeeded in removing a portion of what 
was said to be tobacco, and at the end of a year two 
more fragments were extracted, In March 1846, 
the patient while lying in bed first heard a noise. It 
commenced suddenly and since then it has continued 
with little intermission. A person sitting in the room 
with this patient, hears a distant muffled sound, 
which might easily be mistaken for the rapid drop- 
ping of water into the bowl of a closed washstand. 
The sound may be conveyed by the words click 
click click, or occasionally click-click, —click-click, 
etc. The patjent being requested to open her 
mouth, the sound becomes surprisingly distinct 
and audible, all the beats being apparently stimu- 
lated by the effort or by the contact of the air and 
the ticking becomes rapid. There is no discoverable 
discharge of pus or blood. The sound may be in 
an alternate opening and closure of the moist mouth 
of a sac, by which a bubble of air is expelled at each 
contraction, and a bubble sucked in at each dila- 
tion of its cavity. Such a sac exists between the vocal 
cords, or might be formed at one extremity of the 
os hyoides, with a fistulous opening. Such a solu- 
tion of the cause of this singular sound is far from 
satisfactory, yet it is difficult to adduce any addi- 
tional evidence of its nature. During her residence 
in the Hospital, Dr. B. deemed it unnecessary to ha- 
rass the patient by repeating applications which 
seemed to have been faithfully tried; and the pa- 
tient was altogether unwilling to submit to the 
division of one of the pillars of the palate which he 
proposed to her.— From a recent conversation 
with a medical practitioner belonging to the State 
of Tennessee, we learned the novel fact that a de- 
cided advantage is realized by consumptive pa- 
tients in the middle and southern states in going 
North instead of South. Here the opinion is uni- 
versal that persons with irritable lungs and more 
especially such as have a decided tendency to 
phthisis should go somewhere South. Without con- 
tending with anyone on the doctrines of contraries, 
as going South from the North, and North from the 
South, to allay symptoms and tendencies similar 
in character, we prefer that those most familiar 
with the results of such practice should discuss the 
subject — and whatever light may be exhibited, if 
it is truly light, will be received by us and the pro- 
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fession with feelings of gratitude. — At Meredith 
Bridge, N. H., Mr. B. F. Palmer carries on the 


manufacture of artificial limbs to a degree of per- 


fection that both astonishes and delights all who. 


have examined his ingenious life-like looking work- 
manship. Should the Mexican war continue much 
longer, the demand upon Mr. Palmer’s establish- 
ment must actively increase.— Dr. Channing, 
having been Dean of the Medical Faculty of Har- 
vard College for twenty-two years, has resigned the 
office, and Dr. Holmes has been appointed in his 
place. — H. K., a farmer, aged about 45, stout and 
healthy, of sanguine temperament, much addicted 
to inebriety, and very quarrelsome while under the 
influence of liquor, on August 19th, 1840, while 
intoxicated, undertook to chastise a small man, 
The latter, not feeling a disposition to submit to a 
drubbing, shot Mr. K. with a shot-gun loaded with 
shot and tow wadding, the muzzle of the gun being 
in contact with the left side of the epigastric region. 
Mr. K. fell, as if dead, and was conveyed home by 
four men in a sheet. On medical examination there 
was a large opening in the left side, as broad as a 
man’s hand and about as long; indeed it looked as 
if his whole side had been torn away. He was im- 
mediately given a little of his favorite beverage, to 
wit, brandy and water, and bottles of hot water 
were applied to the axillae and between the thighs. 
On further examination it was found that the 
seventh and eighth ribs had been torn off from the 
attachment at the sternum to within three inches 
of the spine; together with all their appurtenances, 
the pleura included —thus exposing the lungs, 
diaphragm, stomach and pericardium! Most of the 
wadding was removed, and some of the fragments 
of the missing ribs. In the course of time Mr. K. 
recovered his former health and strength; he also 
returned to his former habit of dissipation and has 
had many a pugilistic contest since. In consequence 
of the loss of two ribs, he leans considerably to the 
left side. The case presents several points of in- 
terest. Here was a man with almost half of his left 
side torn off, thus admitting a free current of air 
not only into the pleura, but lungs and whole cavity 
of the chest. He survived contrary to the teaching 
that it is death for air to penetrate through the 
thoracic parietes, and contrary to the aphorism of 
Hunter, “that those who always live above par are 
extremely liable to sink when attacked by disease 
or injury.” He felt no inconvenience nor unpleasant 
consequences despite the presence of a silver tube 
which he was forced to wear for several months to 
drain the pleural cavity. — Extracted from the 
Boston Medical and Surgical Journal, November 1847. 
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MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR AUGUST, 1947 


Résumé 
Diseases Aucust Aucust Seven-YEAR 
1947 1946. MEDIAN 
Dog bite..... 1033 1019 1025 
Dysentery, bacillary ............ 9 1 15 
German measles ................ 41 46 46 
Gonorrhea. 308 365 374 
Granuloma inguinale ............ 1 0 o* 
Lymphogranuloma venereum ..... 0 O* 
Measles ...... 125 400 296 
ingitis, meningococcal........ 0 4 5 
ingitis, Pfeiffer-bacillus....... 1 2 1 
ingitis, pneumococcal ........ 0 0 1 
ingitis, staphylococcal ....... 0 0 é 
eningitis, streptococcal ........ 1 0 
Meningitis, other forms.......... 1 it) 
Meningitis, undetermined ........ 3 4 4 
80 62 45 
TOVET 72 110 195 
Tuberculosis, pulmonary ......... 183 233 252 
Tuberculosis, other forms ........ 12 18 19 
5 5 
ee 7 6 5 
Whooping cough ................ 475 498 508 
*Three-year median. 
tFive-year median. 
CoMMENT 


Diseases above the seven-year median are chicken pox, 
diphtheria, dog bite, lobar pneumonia, poliomyelitis and un- 
dulant fever. 

Diseases below the seven-year median are bacillary dysen- 
tery, German measles, gonorrhea, malaria, measles, meningo- 
coccal meningitis, mumps, salmonellosis, scarlet fever, 
syphilis, pulmonary tuberculosis, tuberculosis (other forms), 
typhoid fever and whooping cough. 

iphtheria incidence is continuing the seasonal decline — 
17 cases compared to 20 in July. The trend will undoubtedly 
reverse early in the fall. 

Poliomyelitis has increased from 21 cases in July to 80 
this month. The seven-year median incidence is 45. The 
disease will probably show an early seasonal peak in contrast 
to the late peak in 1946. 

This is the first month in which no cases of meningococcal 
meningitis were reported since 1940. 


GrocRAPHICAL DisTRIBUTION OF CERTAIN DISEASES 


Diphtheria was reported from: Boston, 9; Canton, 1; 
Chelsea, 1; Medford, 2; Melrose, 1; Revere, 2; Saugus, 1; 
total, 17. 

Dysentery, amebic, was reported from: Boston, 1; total, 1. 

Dysentery, bacillary, was reported from: Beverly, 1; 
Boston, 2; Cambridge, 1; Gloucester, 1; Lawrence, 1; 
Worcester, 3; total, 9. 7 

Lymphocytic choriomeningitis was reported from: Pitts- 
field, 1; total, 1. 


Malaria was reported from: Boston, 3; Lynn, 2; Man- . 


chester, 1; Newton, 1; total, 7. 

Meningitis, Pfeiffer-bacillus, was reported from: Worces- 
ter, 1; total, 1. 
, gee streptococcal, was reported from: Norwood, 1; 
otal, 1. 

megicie, other forms, was reported from: Brookline, 1; 
total, 1. 

Meningitis, undetermined, was reported from: Dracut, 1; 
Haverhill, 1; Springfield, 1; total, 3. : 

Poliomyelitis was reported from: Andover, 1; Arlington, 2; 
Attleboro, 1; Beverly, 2; Boston, 9; Brockton, 1; Cam- 
bridge, 6; Carlisle, 2; Dighton, 1; Fairhaven, 2; Falmouth, 1; 
Fall River, 5; Franklin, 1; Freetown, 1; Great Barrington, 1; 
Hull, 1; Ipswich, 1; Lenox, 1; Lowell, 1; Lynn, 1; Middle- 
boro, 1; Milford, 1; Milton, 1; New Bedford, 3; New Marl- 
boro, 1; Newton, 4; North’ Attleboro; 2; Northampton, 1; 
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Northfield, 1; Pittsfield, 2; Revere, 1; Salem, 3; Somerville, 2; 
Southbridge, 1; Stoneham, 1; Taunton, 4; Waltham, 1; 
West Stockbridge, 1; Weston, 1; Westwood, 2; Winthrop, 2; 
Worcester, 3; total, 80. 

Salmonellosis was reported from: Beverly, 2; Boston, 2; 
Cambridge, 1; Chatham, 1; Lowell, 1; Monterey, 2; Natick, 
1; New Bedford, 1; Newton, 1; Salem, 1; Taunton, 1; Wal- 
tham, 1; Watertown, 2; Winchester, 1; Worcester, 1; total, 19. 

Trachoma was reported from: Boston, 1; total, 1. 

Trichinosis was reported from: Boston, 1; Fall River, 1; 
Pittsfield, 1; Springfield, 1; Stoneham, 1; total, 5. 

——— was reported from: Duxbury, 1; Wareham, 1; 
total, 2. 

7 fever was reported from: Boston, 1; Grafton, 1; 
total, 2. 

Undulant fever was reported from: Boston, 1; Chicopee, 1; 
a Haverhill, 1; Holyoke, 1; Lexington, 1; Melrose, 
; total, 7. 


MISCELLANY 


NOTE 


Dr. Erich Lindemann, formerly associate in psychiatry at 
Harvard Medical School, was recently appointed to the 
Harvard University Faculty of Arts and Sciences to broaden 
the scope of the new Department of Social Relations. He 
will continue as a member of the staff of Massachusetts 
General Hospital. Dr. Lindemann will concern himself with 
the study of psychologic disturbances of the individual, with 
special reference to the role of his social relations as a cause 
of disturbance and as a source of therapeutic aid. His courses 
will include dynamic psychology and clinical problems in 

sychologic medicine. In joining the Department of Social 
Radeon which was established last year, Dr. Lindemann 
will associate himself with sociologists, psychologists and 
anthropologists. The new Department was formed to break 
down the limitations of individual departments in working 
on common problems of social relations. 

Dr. Lindemann’s research has included experiments in 
the use of narcosynthesis in treating mental disorders and an 
original study of the psychiatry of grief, which followed the 
Cocoanut Grove fire in Boston. 

Dr. Lindemann received his Ph.D. degree in Psychology 
from Marburg University in 1922 and his M.D. degree from 
Cologne University in 1926. He came to th: United States in 
1927. He was a research fellow at Iowa State University 
from 1927 to 1929, afterward serving as instructor in psy- 
chology and psychiatry (1929-1931), assistant professor of 
psychiatry (1931-1935), and assistant professor of psychology 
(1932-1935). He was research fellow in neurology and 
psychiatry at the Harvard Medical School from 1935 to 
1937, and was instructor in psychiatry (1937-1941) and 
associate in psychiatry from 1941 until his present appoint- 
ment. He also served as instructor in psychiatry, Harvard 
School of Public Health. 

Hospital positions held <" Dr. Lindemann include assist- 
ant psychiatrist and chief, Psychiatric Out Patient Depart- 
ment, Iowa Psychopathic a oo (1931-1935), student 
mental-hygiene adviser (1933-1935), associate psychiatrist 
(1937) and psychiatrist (1943), Massachusetts General 
Hospital, physician-in-charge, Psychiatric Out Patient 
Department (1937) and consulting psychiatrist, Massachu- 
setts Eye and Ear Infirmary (1941). 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additicnal information in regard to all listed books 
will be gladly furnished on request. 


The Postnatal Development of the Human Cerebral Cortex. 
By J. LeRoy Conel, A.M., Ph.D., professor of anatomy, 
Boston University School of Medicine, and research associate 
in pathology, Harvard Medical School, Children’s Hospital 
and Infants’ Hospital, Boston. Volume I, 104 pp., 98 plates; 
Volume II, 136 pp., 108 plates; Volume III, 158 me 104 
lates. Cambridge: Harvard University Press, 1939-1946. 
Sckeiane I and II, $8.00 each; Volume III, $12.50. 
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The Ranks of Death: A medical history of the conquest of 
America. By P. M. Ashburn, M.D. Edited by Frank D 
Ashburn. 8°, cloth, 298 Ate New York: Coward—McCann, 
Incorporated, 1947. $5.00. 


The Development of Inhalation Anesthesia: With special 
reference to the years 1846-1900. By Barbara M. Duncum, 
D.Phil. (Oxon.), member of the Nuffield Department of 
Anaesthetics, University of Oxford. Publications of the 
Wellcome Historical Museum. 8°, cloth, with 161 illus- 
trations. New York: Oxford University Press, 1947. $12.00. 


Human Genetics. By Reginald Ruggles Gates, Ph.D., D.Sc., 
LL.D. 8°, cloth, two volumes, 1518 pp., with 325 illustra- 
tions. New York: Macmillan Company, 1946. $15.00. 


Handbook of Correctional Psychology. Edited by Robert M. 
Lindner, M.D., and Robert V. Seliger, M.D. 8°, cloth, 
691 pp. New York: Philosophical Library, 1947. $10.00. 


Rh: Its relation to congenital hemolytic disease and to intra- 
roup transfusion reactions. By Edith L. Potter, M.D., 
Ph.b., assistant professor of pathology, Department of 
Obstetrics and Gynecology, University of Chicago, and 
Chicago Lying-in Hospital. 8°, cloth, 344 pp., with 65 
illustrations. Chicago: ear Book Publishers, Incorporated, 
1947. $5.50. 


The Self You Have to Live with. By Winfred Rhoades. Re- 
vised edition. 8°, cloth, 254 pp. Philadelphia: J. B. Lippin- 
cott Company, 1947. $2.00. 


Diseases of the Chest, with Emphasis on X-ray Diagnosis. 
By Eli H. Rubin, M.D., attending physician, Division of 
Pulmonary Diseases, Montefiore Hospital and County Sana- 
torium, New York City, and visiting physician in tuber- 
culosis and physician-in-charge, Chest Clinic, Morrisania 
City Hospital, New York City. With a section, “The Prin- 
ciples of Surgical Treatment,” by Morris Rubin, M.D., 
assistant visiting surgeon, Triboro Hospital and Morrisania 
City Hospital, New York City. 4°, cloth, 685 BP.» with 355 
illustrations and 24 color plates. Philadelphia: W. B. Saun- 
ders Company, 1947. $12.00. 


Studies and Essays in the History of Science and Learning. 
Dedicated to George Sarton, on the occasion of his sixtiet 
birthday. Edited by M. F. Ashley Montague. 8°, cloth, 
597 pp., with portrait and 38 illustrations. New York: 
Henry Schuman, 1947. $12.00. 


Gastritis. By Rudolf Schindler, M.D., clinical professor of 
internal medicine (gastroenterology), College of Medical 
Evangelists, Los Angeles, senior member of attending staff, 
Los Angeles County Hospital, consultant in gastroenterology, 
Birmingham General Hospital, Veterans Administration, 
Van Nuys, California, and Cedars of Lebanon Hospital, 
Los Angeles. 8°, cloth, 462 pp., with 96 plates. New York: 
Grune and Stratton, 1947. £10.00. 


Encyclopedia of Endocrinology. Section IV. Ovary. Volume 
VII (two volumes), ovarian tumors and bibliography. B 
Hans Selye, M.D., Ph.D. (Prague), D.Sc. (McGill), F.R.S. 
(Canada), professor and director, Institute of Experimental 
Medicine and Surgery, University of Montreal. 4°, cloth, 
289, 427, 60 pp., with 38 plates. Montreal: Richardson, 
Bond and Wright; 1946. $21.75. 


The Psychoanalytic Study of the Child. Volume II. 8°, cloth, 
424 RP New York: International Universities Press, 1947. 
$7.50. 
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Curare: Its history, nature and clinical use. By A. R. McIntyre 
Ph.D., M.D., of physiology and pharmacology, 
University of Nebraska College of Medicine. 8°, cloth’ 
40 pp., with 23 illustrations. Chicago, Illinois: Univer. 
sity of Chicago Press, 1947. $5.00. 


A History of The American Medical Association 1847 to 1947. 
By Morris Fishbein, M.D. With Biographies of the presidents 
of the Association by Walter L. Bierring, M.D., and with 
histories of the publications, councils, bureaus and other 
official bodies. 4°, cloth, 1226 pP-s illustrated. Philadelphia: 
W. B. Saunders Company, 1947. $10.00. 


The Physical Background of Perception: The Waynflete lec- 
tures delivered in the College of St. Mary Magdalen, Oxford, 
in the Hilary Term 1946. By E. D. Adrian, O.M., F.R.S. 
8°, cloth, 95 pp., with 21 illustrations. New York: Oxford 
University Press, 1947. $3.25. 


The Development of Modern Medicine: An interpretation of 
the social and scientific factors involved. By Richard Harrison 
Shryock. 8°, cloth, 457 PP. with 9 plates. New York: 
Alfred A. Knopf, 1947. $5.00. 


NOTICES 


ASSOCIATION OF MILITARY SURGEONS OF THE 
UNITED STATES 


The annual meeting of the Association of Military Surgeons 
of the United States will be held at the Hotel Statler, Boston, 
from November 13 to 15, inclusive. An unusual program is 
being offered, with special emphasis on many interesting 
features developed during the war and since V-J day. Tech- 
nical information and findings not hitherto generally pub- 
lished will be released by high-ranking representatives of the 
Army, Navy and Air Force. Speakers from the United States 
Public Health Service and the Veterans Administration will 
also participate in this meeting. 

All interested physicians are invited. 


BOSTON SOCIETY OF PSYCHIATRY AND 
NEUROLOGY 


A joint meeting of the Boston Society of Psychiatry and 
Neurology and the New England Pathological Society will 
be held at the Boston Medical Library, 8 Fenway, Boston, 
on Thursday, November 20, at 8:15. Dr. J. W. Kernohan 
will speak on “Secondary Changes Produced by Expanding 
Intracranial Lesions.” 


SOCIETY MEETINGS AND CONFERENCES 


CALENDAR oF Boston District FoR THE WEEK BEGINNING 
Tuurspay, NoveMBeER 13 


Fripay, NovemMBerR 14 
m. Medical Staff Rounds. Peter Bent Brigham 
ospital. 
12:00 m.-1:00 p.m. Cistgpegthetegicel Conference (Boston Float- 
ing Hospital). Joseph H. Pratt Diagnostic Hospital. 
Monpay, Novemser 17 
*12:15-1:15 p.m. Clinicopathological 
Brigham Hospital. 
Tuespay, NovemBer 18 
*12:15-1:15 p.m. Clinicoroentgenological Conference. Peter Bent 
Brigham Hospital. 
Wepwnespay, NovemMBER 19 
*12:00 m. Grand Rounds and_ Clinicopathological Conference 
Hospital). Amphitheater, Peter Bent Brigham 
ospital. 
*2:00-3:00 p.m. Combined Clinic by the Medical, Surgical and 
Orthopedic Services. Amphitheater, Children’s Hospital. 


Conference. Peter Bent 


*Open to the medical profession. 


(Notices continued on page xv) 
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